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L  A  Reply  to  Mr,  Plai^PAIk’s  ReJleBions  on,  Mr.  Kir- 
WAn’s  Refutation  of  the  hlicttonian  Theory  of  the  Earth, 
By  Richard  Kirwan,  LL.  D,  F,R.S.  and 

F.R.I.A. 

DEAR  SIR,  Dublin,  Aug.  24,  1802, 

Wh  EN  I  firft  imdertoolc  to  ftate  fomc  obje6llons  to 
Dr.  Hutton’s  Theory,  I  little  imagined  I  fhould  call  forth 
Rich  indignation  and  fach  illiberal  perfonalities  as  appeared 
in  the  fecond  edition  of  that  work ;  but  however-  hurt  the 
felf-ldve  of  an  author  might  have  been  by  an  attack  on  his 
favourite  ideas,  I  had  Rill  lefs  reafon  to  forefce  that  the  fame 
ftyle  of  hoftility  would  have  been  periiRed  in  by  any  perfon 
to  whom' J  had  given  no  offence  w'hatfoever.  Mr.  Playfair’s 
Illuffrations  of  the  Huttoiiian  Theory,  which  I  have  feeii 
only  a  few  days  ago,  convince  me  I  was  miftaken;  he  not 
only  attempts  to  juftify  the  afperities,  as  he  calls  them,  of 
Dr.  Hutton,  but  aggravates  them  by  new  inve<9;ives.  You 
need  hot  fear.  Sir,  that  I  fliall  pollute  the  pages  of  your 
journal  by  the  vulgar  mode  of  retaliation  j  I  fhall  make  no 
reflexions  on  his  defence  of  Dr.  Hutton’s  Theory  :  enough 
has  been  faid  on  that  fubjeX.  I  fhall  content  myfelf  with 
repelling  his  unprovoked  and  unmerited  attacks  on  myfelf. 

To  effeX  this,  however,  I  (hall  be  obliged  to  Rate  his 
abuGve  paragraphs,  and  thus  expofe  their  indecency.  It  is 
the  only  vengeance  I  fliall  take;  he,  probably,  will  account 
it  none. 

Page  1 19.  To  affert,  that  in  the  economy  of  the  world 
xve  fee  no  mark  either  of  a  beginning  or  an  end,  is  very  dif-^ 
ferent  from  affirming,  that  the  world  had  no  beginning,  and 
will  have  no  end.  The  firR  is  a  conclufion  juRiiied  bv  com¬ 
mon  fenfe  as  well  as  found  philofophy;  while  the  fecond  is 
a  prefumptuous  and  unwarrantable  allertion.”  Here  i  muR 
deny  that  the  firR  affertion,  namely,  that  we  fee  no  mark  of 
a  beginning,  is  a  conclnRon  juflified  by  common  fenfe  and 
found  philofophy. 

No,  LlII,  A  %  Mr, 
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A  Reply  to  Mr.  Rlayfair^s  RejlcBions  oni 

Mr.  De  Luc,  Sauflure,  and  Dolomieu,  were  not  defidelit 
either  in  common  fenle  or  found  philofophy,  yet  they  all 
alfert  that  we  may  difcover  (evident  marks  of  the  beginning 
of  the  world  in  its  prefent  ftate :  nay.  Dr.  Hutton  himfelf 
allow'S  it,  for  he  judged  the  a6lual  world  to  have  proceeded 
from  a  preceding,  and  aiferts  that  it  will  have  an  end.  What 
Mr.  Playfair  muft  then  mean  is,  that  we  can  fee  no  trace  of 
the  beginning  of  this  fucceflion  of  worlds.  Of  fuch  fucceflion, 
it  is  true,  we  can  trace  no  beginning,  becaufe  it  is  merely  fi6ti- 
tious  :  but  while  Dr.  Hutton  afferted  the  reality  of  fuch  a  fuc- 
eeffion  without  affigning  any  limit,  it  was  natural  for  me, 
who  was  totally  unacquainted  with  hini,  to  infer  thay  he 
really  judged  it  to  have  no  beginning:  this  conclufion  w'as 
fo  natural,  that  it  occurred  to  others  long  before  !  had  written 
on  this  fubje6t.  Mr.  Williams,  his  countryman,  who  was 
probably  acquainted  with  him,  fays,  That  Dr.  Hutton  aims 
at  eftablifhing  the  belief  of  the  eternity  pf  the  world,  is  evi¬ 
dent  from  the  whole  drift  of  his  fydem,  apd  from  his  ow’n 
words  ;  for  he  coneludes  his  lingular  I'heory  with  thpfe  lin¬ 
gular  expreffipns  :  ^Having  in  the  natural  hiltpry  of  the  earth 
I'ecu  a  fuccelhon  of  worlds,  we  may  from  this  conclude  that 
there  is  a  fyftem  in  nature--— ip  like  manner  as,  from  feeing  the 
revolutions  of  the  planpts,  it  is  concluded  that  there  is  a 
fyftem  by  which  they  are  intended  to  continue  thefe  revolu¬ 
tions.  But,  if  thp  fucceflion  of  worlds  is  eftabliflied  in  the 
fyftem  of  nature,  it  is  in  vain  to  look  fpr  any  thing  higher 
in  the  origin  pf  the  eaifth.  The  refult,  therefore,  of  our  pre¬ 
fent  inquiry  is,  that  we  find  no  veftige  of  a  beginning,  no 
profpe(St  of  an  end.’^’- — Williams’s  Natural  Hiftory  of  the 
Mineral  Kingdom,  Preface,  Ix. 

Now,  I  alk  what  can  be  the  meaning  of  thefe  laft  words, 
\t  is  in  ‘vaiti  to  look  fox  any  thing  higher  in  the  origin  of  the 
earth.  Higher  than  what  ?  Is  it  not  plain  that  the  meaning 
IS ^  higher  than  that  eftabliflied  fucceflion,  of  wliich  fucceflion 
wc  can  trace  no  beginning  ?  And  what  is  a  fucceflion  pf  which 
we  can  trace,  and  to  which  we  aflign,  no  beginning?  Now 
Dr.  Hutton,  in  his  firft;  edition,  no  where  mentioned  that  it 
had  a  beginning,  though  fuch  beginning  were  npt  apparent 
on  hare  infpe6fion  of  the  actual  \yorld  ;  was  not  then  his 
meaning  at  leaft  ambiguous  ? 

So  ulio  Mr.  Howard,  in  his  learned  work  on  the  Structure 
of  the  parth,  p.  ^549,  fays :  Dr.  Hutton  rejeHs  all  time, 
the  operations  of  his  living  renovating  nature  fcorn  all  limits: 
time  (fays  he),  which  meafures  every  thing,  is  to  nature 
endlefs  and  iiothino:.’-  But  to  return  to  Mr.  Playfair : 

jSlr.  Kirwan,  in  bringing  forward  this  rafli  and  ill-founded 

cenlure, 


JV/r.  Kirwan^s  ^efutdiion  of  the  Huttoniafi  Theory,  5 

'Ccnfure,  was  neither  animated  by  the  fpirlt  tior  gitided  by 
the  maxims  of  true  philofbphy.  By  the  fpirit  of  philofophV 
he  muft  have  been  induced  to  reflet^l,  that  fuch  poij'oned  wea¬ 
pons  as  he  was  preparing  to  life  are  hardly  ever  allowable  in 
fcientific  conteft^  as  having  a  lefs  direct  tendency  to  over¬ 
throw  the  fyllem  than  to  hurt  the  perfon  of  ail  adverfary^  and 
to  wound,  perhaps  incurably,  his  iniild,  his  reputation,  or 
his  peace.”  This  fevere  cehfUre  appears  to  me  unrtieritcd  : 
of  its  liberality  I  leave  Others  to  judge.  The  mention  of  pre¬ 
paration  'of  foifoned  weapons  is  perfectly  rifible,  when  it  iS 
Confidered  that  the  whole  argument  is  comprehended  in  ten 
or  twelve  lines.  If  Dr.  Hutton  had  lived  either  in  Spain  or 
Portugal,  fonie  hurt  to  his  perfon  might  indeed  be  appre¬ 
hended  ;  but  in  Britain,  where  Mr.  Hume,  With  impunity, 
trefpaifed  much  more  on  the  received  religious  principles,  no 
danger  could  rationally  be  fufpefted  •  and  it  were  idle  to  think 
that  the  reputation  of  an  author  could  any  more  be  wounded 
by  an  inference  obvioufly  deducible  from  his  principles,  than 
by  his  own  ftatement  of  thole  principles. 

Mr.  Playfair  continues :  By  the  maxims  of  philofophy 
he  (Mr.  Kirwan)'muft  have  been  reminded,  that  in  no  part 
of  the  hiftory  of  nature  has  any  mark  been  difeovered  either 
of  the  beginning  or  end  of  the  prefent  order  ”  This  I  deny, 
in  common  with  thofe  eminent  geologifts  already  mentioned : 
clear  traces  of  a  heginning  are  found.  By  attending  tO 
thefe  confiderations  Mr.  Kirwan  would  have  avoided  a  very 
illiberal  and  ungenerous  proceeding;  and,  however  he  might 
have  differed  front  Dr.  Hutton  as  to  th^  truth  of  his  opi¬ 
nions,  he  would  not  have  cenfured  their  tendency  With  fucli 
talh  and  unjuftifiable  feverity.”  I  never  once  confidered  the 
tendency  of  his  opinions,  but  merely  their  dire(3;  confe- 
quences;  I  had  nothing  to  do  with  their  tendency  in  a  mere 
geological  treatife. 

Page  143.  It  has  been  alferted  that  Dr.  Hutton  main¬ 
tained  all  calcareous  matter  to  be  originally  of  animal  forma¬ 
tion  :  this  pofition,  however,  is  fo  far  from  being  laid  down 
by  Dr.  Hutton,  that  it  belongs  to  an  inquiry  which  he  care¬ 
fully  avoided  to  enter  on.” 

Page  147.  It  is  neverthelefs  true,  that  Dr.  Hutton 
fometimes  expreffed  himfelf  as  if  he  thought  that  the  prefent 
calcareous  rocks  are  alt  cornpofed  of  animal  remains:  this 
conelufion,  however,  is  more  general  than  the  fa6is  warrant, 
and,  from  fome  incorreitncls  or  ambiguity  of  language,  is 
certainly  more  general  than  he  intended.”  Yet,  p.  156, 
treating  of  my  account  of  the  origin  of  coal  mines,  he  fays. 
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It  is  indeed  worth  while  to  compare  what  is  laid  concernin,g 
the  degradation  of  mountains  in  the  above  quotations  (from 
m,y  Geological  Effays^  with  what  is  advanced  concerning 
their  indeftrudlibility  m  another  paflage  of  the  fame  volume^ 
*  namely^  all  mountains  are  not  fubject  to  decay ;  for  inllahce, 
fcarce  any  of  thofe  that  confht  of  red  granite,  &c.  One  can 
be  at  no  lofs  about  eftimating  the  value  of  a  fyilem  in  which 
fuch  grofs  inconfiftencies  make  a  necelTary  part.”  Mr.  Play¬ 
fair  then  finds  a  grofs  inconfiftency  in  maintaining  that  fome 
mountains  are  fubje^  to  decay,  though  all  mountains  are 
not ;  fa<Sts  proved  beyond  the  reach  of  contradiction  5  but  he 
can  fee  none  in  his  own  two  paragraphs. 

Page  157.  The  quantity  of  hornblende  and  filiccous 
fchiftus  neceffary  to  be  decompofed  in  order  to  produce  the 
coal  ftrata  prefently  cjfifting,  is  enormous.  It  is  true  that 
Mr.  Kirwan,  never  at  all  embarraffed  about  prefcrving  a  finii- 
litude  between  nature  as  flie  now  is,  and  as  flie  was  hereto¬ 
fore,  lays  it  down,  that  the  part  of  the  primeval  mountains,- 
which  is  worn  away,  contained  much  more  carbon  than  the 
part  which  is  left  behind  :  this,  however,  is  an  arbitrary  fup- 
pofition.”  Not  quite  arbitrary  neither.  Mountains  before 
the  flood  muft  have  been  in  many  refpe^Is  difierently  cir- 
cumftanced  from  the  prefent;  and  if  at  prefent,  after  attain¬ 
ing  their  utmoft  flate  of  confolidation,  many  of  them  are  in 
a  flate  of  decay,  much  more  liable  to  it  muft  they  have  been 
then.  Hornblende  and  filiceous  fchifti  are  not  the  only 
Hones  that  contain  carbon,  nor  are.  the  mountains  that  pre¬ 
fent  thefe  rocks  the  only  mountains  that  contain  veins  of  it : 
many  granite  mountains  alfo  prefent  them.  Mr.  Playfair, 
indeed,  pays  little  regard  to  the  authorities  T  adduce  to  prove 
the  faCts  I  allege  •,  mcu'e  impartial  readers  may  poflibly  pay 
more. 

I  fliall  therefore  quote  one  entitled  to  the  higheft  credit. 
Citizen  Hatiy,  in  the  third  volume  of  his  Mineralogy,  p.  308 
and  309,  tells  us  that  anthracite  (native  mineral  carbon  loaded 
with  flony  matter)  belongs  exclufively  to  primitive  countries, 
and  that  the  obfervatlons  of  Mr.  Dolomieu  prove  the.  exift- 
ence  of  carbon  independently  of  animals  and  vegetables;  and 
that  anthracite  w^as,  he  prefumed,  nothing  more  than  pure 
carbon,  aflbciated,  by  accidental  caufes,  with  a  certain  quanr 
tity  of  iron  and  filex.  And  Mr.  Duhamel  has  fliowii  in  a 
memoir,  approved  by  the  Academy  of  Sciences,  that  the  ar* 
gillaceous  Jtrata  that  intercede  beds  of  coal  are  formed  of  the 
delritcs  of  the  neighbouring  mountains  :  Journal  des  Mines, 
viii,  p,  40;  and  Hatiy,  hi.  p.  319.  My  fyflcm  is  not  then 
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quite  original fm  the  farcaftlc  fenfe  in  which  Mr.  Playfair  ap¬ 
plies  this  word  ;  but  it  is.evident  irritation  was  his  foie  purpofe. 

Mr.  Playfair  adds,  We  may  alio  obje6i  to  Mr.  Kirwan, 
that  the  filiceous  part  of  the  rnouritairi  has  not  been  chemi¬ 
cally  diffolved  t  it  has  only  been  abraded  and  worn  away. 
Mechanical  action  has  reduced  the  quartz  to  travel  and  fand, 
but  has  not  produced  on  it  any  chemical  change  ;  the  car¬ 
bon,  therefore,  could  not  be  fet  loofe.^’  Mr.  Kirwan  has  not 
alTumed,  that  carbon  was  fet  loofe  from  quartz,  though  it 
might  have  been  from  filiceous  fchifti  and  other  compound 
hones  and  rocks :  difintegration  is  often  effe^fed  by  decom- 
pofition;  thus  felfpar  is  converted  into  argil  and  filiceous 
particles  in  many  inftances ;  but  this  more  frequently  hap¬ 
pens  to  hones  that  contain  iron. 

Page  158.  Mr.  Playfair,  obje61:lng  to  hrata  formed  by 
tranjudation,  afks  what  occupied  the  fpace  of  the  coal  bed 
before  the  tranfudation  from  the  upper  part  of  the  mountains. 
The  quehion  is  unfair,  and  very  fimilar  to  the  numerous  difi- 
ficulties  objefted  to  Dr.  Black’s  difcovery  of  fixed  air,  before 
its  truth  was  generally  acknowledged.  A  fa61;  is  often  dif- 
covered,  though  the  mode  of  its  produdlion  be  unknown;  yet 
in  this  cafe  the  quehion  is  eaiily  anfwered :  the  carbonic 
part  of  the  coal  in  the  mountain  of  St.  George’s  here  alluded 
to  was  formed  before  the  upper  part  of  the  mountain  was 
formed;  it  is  only  the  bituminous  ingredient  that  fubfequently 
tranfuded  from  the  fupervenient  fuperior  hrata;  and  I  fup- 
pofe  it  will  be  admitted  that  petrol  might  penetrate  and  coa- 
lefce  with  the  carbonaceous  part,  without  floating  the  upper 
part  of  the  mountain,  as  Mr.  Playfair  ludicroufiy  fuppofes. 
This  account  is  fo  much  the  more  probable,  as  this  moun¬ 
tain  is  formed  of  a  mixed  calcareous  hone  abounding  in  argil ; 
and  this  fpecies  of  calcareous  hone  is  of  fecondary  formation, 
as  Mr.  Hahenfraz,  the  author  of  this  memoir,  truly  remarks, 
p.  266. 

Mr.  Playfair  concludes  by  r^iarking,  that  fuch  reafon- 
ing  is  fo  great  a  trefpafs  on  every  principle  of  common  fenfe, 
that  to  behow  any  time  on  the  refutation  of  it,  is,  in  fome 
meafurc,  to  fall  under  the  fame  ceaifure.” 

Page  lyi.  If  any  one  afi'erts,  as  Mr.  De  Luc  has  done, 
that  (and  is  a  chemical  depofit,  a  certain  mode  of  cryhalliza- 
tion  which  quartz  fometimes  afifuines,  let  him  draw'  the  line 
W'hich  feparalcs  fand  from  gravel ;  and  let  him  explain  why 
quartz  in  the  form  of  fand  is  not  found  in  mineral  veins,  in 
granite,  nor  in  bafalt ;  that  is,  in  none  of  the  fituations  where 
the  appearances  of  cryhalllzation  are  moh  general  and  beh 
.afceitained.”  What  is.  meant  by  a  chernkal  defojit^  I  do  not 
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nnderrfand;  but  that  fand  is  fometimes  found  regularly  cryT- 
tallized  is  evident,  for  a  whole  ftratum  of  fuch  fand  has  been 
found  at  Neuilly  :  to  expe6l  that  a  fubftance  expofed  to  end- 
lefs  friction  flioidd  always  be  found  in  regular  cryftals  would 
be  extravagant ;  that  of  Neuilly  was  therefore  formed  on  the 
fpot  in  which  it  was  found. — A  vein  filled  with  fand  has  been 
found  among  the  mines  of  Peregruba  in  Siberia.  Renovantz, 
Preface,  xiii.  Gravel  and  fand  differ  only  in  fize,  and  to 
expeci  either  in  granite  rocks  would  be  inconfiftent ;  but  on 
and  befide  granitic  mountains  gravel  very  frequently  occurs. 
The  cryfiallization  of  bafalts  is  fo  far  from  being  afcertained, 
that,  on  the  contrary,  it  has  been  demonftrably  proved  that 
bafaltic  prifms  are  not  cryftallized,  by  thofe  that  have  paid 
mod;  attention  to  this  fubje6l. — Rome  de  Lille,  i,  p.  439J 
Haiiy  Miner,  iv.  476. 

Page  180.  The  Neptunift,  who  has  provided  the  means 
of  diffolving  the  materials  of  the  ftrata,  has  only  performed 
half  his  work,  and  mufl;  find  it  a  talk  of  equal  difficulty  to 
force  this  pow^erful  menftruum  to  part  with  its  folution.  Mr. 
Kirvvan,  aware,  in  fome  degree,  of  this  difficulty,  has  at¬ 
tempted  to  obviate  it  in  a  very  fingular  way.  Firft,  he  afcribes 
the  folution  of  all  fubfiances  in  water,  or  in  what  he  calls 
the  chaotic  jluid^  to  their  being  created  in  a  ftate  of  the  moft 
minute  divifion.  Next,  as  to  the  depofition,  the  folvent  be¬ 
ing,  as  he  acknowledges,  very  infufficient  in  quantity,  the 
precipitation  took  place  (he  fays)  on  that  account  the  more, 
rapidly.  If  he  means  by  this  to  fay,  that  a  precipitation 
without  folution  would  take  place  the  fooner,  the  more  in.*--, 
adequate  the  menftruum  was  to  diffolve  the  whole,  the  pro- 
pofition  may  be  true  ;  but  it  will  be  of  no  ufe  to  explain  the 
cryftallization  of  minerals  (the  very  object  he  had  in  view), 
becaufe  to  cryftallization  it  is  not  a  bare  fubfidence  of  par¬ 
ticles  fufpended  in  a  fluid,  but  it  is  a  p  aft  age  from  chemical 
folution  to  non-folution  or  infolubility  that  is  required.*’ 

My  meaning  is  clearly  ftated  in  pages  10  and  ii  of  my 
Geological  Eflays,  that  the  folids  contained  in  the  chaotic 
ftuid  were  not  diflblved  by  that  fluid,  but  were  contained  in 
that  ftate  of  minute  divifion  to  which,  if  the  fluid  could  of  itfelf 
diftblve  them,  they  would  be  reduced ;  and  that,  if  the  quan¬ 
tity  of  that  fluid  were  infufficient  to  hold  them  in  folution, 
this  circum fiance  would  haften  their  cryftallization,  precipi¬ 
tation,  and  depofition,  refpedfively.  I  did  not  aflert  that  the 
folution  was  eflefed  by  the  menftruum,  but,  on  the  con¬ 
trary,  denied  it.  Mr.  Playfair’s  alfertion,  that  cryftallization  is 
a  paflage  Irom  chemical  folution  to  non-folution  or  infolu¬ 
bility,  is  denied.by  Bergman  ;  “  Sed  non  iankim  vere  joiula 
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In  aqua  determinatas  acquirunt  jormas,  ^jernm  'eUam  ni  falhr 
fatis^  atienuataJ'  Bergman,  ii.  p.  15.  It  is  fufficient  that  the 
particles  fufpendcd  and  fiifficiently  attenuated  have  an  affinity 
to  each  other. 

Page  ^2.  Barytic  earth  is  well  known  to  have  a  ftronger 
attra6lion  to  fixed  air  than  common  calcareous  earth  has,  fo 
that  the  carbonate  of  barytes  is  able  to  endure  a  great  degree 
of  heat  before  its  fixed  air  is  expelled  :  accordingly,  when  ex- 
pofed  to  an  increafing  heat  at  a  certain  temperature,  it  is 
brought  into  fufion,  the  fixed  air  Hill  remaining  united  to  it: 
if  the  heat  be  further  increafed  the  air  is  driven  off,  and  the 
earth  lofes  its  fluidity.’^  And,  p.  J85,  “  Carrara  marble  may 
require  a  heat  of  6300°  of  Wedgwood  to  melt  it  in  the  open 
air;  but  under  fuch  a  prelTure  as  would  retain  this  gas  it 
Qannot  be  inferred  that  it  might  not  melt  with  the  heat  of  a 
glafshoufe  furnace.  In  like  manner  it  may  be  true  that  280 
cubic  inches  of  air  acting  on  charcoal  cannot  effecSl  the  fufion 
of  one  grain  of  this  marble  after  its  fixed  air  is  driven  off 
from  it;  but  we  cannot  from  thence  draw  any  inference  ap¬ 
plicable  to  a  cafe  where  the  carbonic  acid  is  retained,  and 
w'herc  the  adtion  of  heat  is  independent  of  atmofpheric  air.” 
Now,  in  no  experiment  with  which  I  am  acquainted  has  na¬ 
tive  aerated  barytes  been  fufed  without  the  expulfion  of  its 
air,  or  union  with  the  earth  of  the  crucible.  Dr.  Blope,  in¬ 
deed,  fufed  it  in  a  black  lead  crucible,  but  found  it  loft  23  per 
cent,  nearly  of  its  weight;  which  is  the  whole,  or  nearly  fo, 
of  the  air  contained,  and  accordingly  it  made  but  a  very  flight 
effervefcence  w'ith  marine  acid.  Hence  the  pofition  laid 
down,  p.  iJ2,  that  barolite  or  native  carbonate  of  barytes 
may  be  fufed  and  ftill  retain  its  fixed  air,  is  founded  on  no 
experiment;  but  from  all  known  experiments  the  contrary 
inference  is  fairly  deducible  with  refpe6l  to  it,  as  well  as  with 
refpc(Sl  to  Carrara  marble;  nor  is  there  any  reafon  to  think 
that  a  lower  heat,  independent  of  the  atmofphere,  could  have 
any  other  effe^:. 

jPage  201 — 203.  The  fa<9:  alluded  to,  namely,  that  fliells 
are  found  incorporated  in  the  body  of  a  rock  at  a  great  height 
near  Guancavelica,  I  have  fully  ftated  and  explained  in  a  dif- 
fertatlon  long  fince  printed,  and  which  accompanies  this 
letter;  to  which  I  (hall  therefore  beg  leave  to  refer*. 

Page  242.  ‘‘  Mr.  Kirwan,  in  order  to  account  for  the 
magnitude  of  maffes  of  iron  found  in  Siberia  and  Peru,  lup- 
pol’es  that  fmall  pieces  of  native  iron  have  been  originally 
iigglutinated  by  petrol  :  this  is,  no  doubt,  the  mod  Angular 
«f  all  the  opinions  advanced  on  the  fubjedl;  and,  as  it  bor- 

*  Sec  the  next  articlc  in  the.preftnt'Number.— -Eoit. 
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rows  nothing  from  analogy,  it  admits  of  no  proof  and  re-» 
quires  no  refutation/^  I  was,  however,  led  into  this  opinion 
by  analogy  with  Mr.  Gadd’s  experiments  in  the  3 ad  volume 
of  the  M^emoirs  of  Stockholm  ;  for  he  tells  us,,  that  if  clay 
and  calces  of  iron  he  plentifully  mixed  with  oil,  they  will 
form  a  raafs  which  will  harden  even  under  water.  If  Mr. 
Playfair  were  acquainted  with  Mr.  Chladni’s  opinion,  that 
thefe  maffes  were  fragments  of  a  broken  planet  that  fell  within 
the  fphere  of  attraction  of  our  globe,  he  might  poffibly  think 
it  the  moft  Jingular\  yet  even  fo,  it  is  probable  he  would 
not  facrifice  the  pleafure  of  beftowing  that  di ft iiigui filed  epi¬ 
thet  on  mine.  However,  as  he  judged  my  conjeCture,  I 
know  not  on  what  foundation,  inconftftent  with  the  princi¬ 
ples  of  chemical  fcience,  I  have  mixed  ruft  of  iron  with  pe¬ 
trol,  and  afterwards  wdth  petrol  to  which  fulphur  was  added^ 
and  found  it  difpofed  to  coalefce  in  a  few  days. 

P.  42-2.  One  of  Mr.  Kirwan's  objections  to  the  depofi- 
tion  of  materials  at  the  bottom  of  the  fca  is  thus  ftated  : — » 
‘  Frill  has  remarked,  in  his  mathematical  difcourfes,  that  if 
any  confiderable  mafs  of  matter  were  accumulated  in  the 
interior  of  the  ocean,  the  diurnal  motion  of  the  globe  would 
be  difturbed,  and  confequently  it  would  be  perceptible.' 
The  appeal  made  here  to  Frifi  is  fingularly  unfortunate,  as 
that  philofopher  demonft rated  the  contrary  to  Mr.^Kirwan^a 
pofition.  The  inftance  juft  given  may  ferve  as  one  of  many 
to  fliow  what  confidence  is  to  be  placed  in  that  nndigefted 
mafs  of  faCfs  and  quotations  which  Mr.  Kiiwan,  without 
difcrimination  and  without  difcuffion,  has  brought  together 
from  all  quarters."’"  Mr.  Playfair  might,  however,  eafily 
infer,  from  the  loofe,  manner  in  which  Frifi  is  quoted, 
(namely,  in  fome  of  his  mathematical  treatifes,  fo  dilferent 
from  my  ufual  manner,  in  which  the  page  I  take  from  is 
mentioned,)  that  I  had  not  that  author  before  me ;  and,  in 
faCt,  I  took  it  from  Mitterpachcr’s  Phyfical  Defcription  of 
the  Earth,  p.  25,  who  fays,  that  according  to  Frifi,  in  the 
cafe  above  mentioned,  the  velpcity  with  which  the  centre  of 
the  globe  w’ould  move  would  be  increafed ;  omitting  the 
calculation,  and  the  mention  that  the  increafed  velocity 
would  not  be  fenjible  for  a  long  period  of  years.  I  hope 
therefore  it  is  the  only  one  out  of  the  many  quotations  I 
have  made  in  which  any  miftake  can  be  found  :  if  Mr.  Play¬ 
fair  could  find  any  other,  he  duubtlefs  would  have  mentioned 
it.  The  attempt  to  weaken  the  force  of  the  numerous  fadls 
I  colledled,  adverfe  to  the  Flutionian  theory,  by  calling  them 
an  undigejled  mafs,  is  curious,  and,  if  allowable,  would  fur-:? 
nifli  a  very  convenient  and  expeditious  method  of  getting  rid 
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cf  them,  but  will  not,  I  prefume,  appear  perfe<Slly  fatisfac- 
tory  to  an  impartial  public. 

Page  427.  The  fa£l  relative  to  the  deltas  formed  in  the 
mouth  of  tli^i  Bourampouter  Mr.  Playfair  thinks  I  have  mif- 
apprehended,  becaiife  major  Rennell  does  not  affert  that 
rivers  employ  all  the  materials  which  they  carry  with  them, 
and  deliver  none  into  the  fea.  On  the  contrary,  I  think,  they 
carry  many  of  them  into  the  fea,  but  not  to  any  great  di- 
llan'cc,  much  lefs  into  its  unfathomable  depths,  as  Dr.  Hutton 
alTerts.  The  fadf  relative  to  the  extenfion  of  eoafts  is  now  fo 
well  known  to  all  modern  geologifts,  that  it  were  time  loft  to 
dwell  longer  on  it :  that  the  deltas  themfelves  are  diminiftied 
by  particles  detached  from  them,  and  carried  into  tbs'  receftes 
or  the  deep,  is  a  remark  which  I  do  not  recolle6f  to  have- 
met  with;  but  in  fome  inftances,  where  they  confift  merely 
of  fancl,  they  are  often  diminiftied  by  the  winds  :  that  even 
the  argillaceous  particles  are  not  carried  far  into  the  fea,  may 
be  feen  in  Morfe's  American  Geography,  p.  49,  Irift  edition, 

I  decline  entering  into  any  further  difcuffion  of  Mr.  Play¬ 
fair’s  replies  to  fome  other  objedlion  made  by  me  to  the  Hut¬ 
tonian  theory.  The  intelligent  reader  will  meet  with  many 
confident  and  arrogant  alfertions  of  which  he  probably  wfli 
require  fome  proof,  as  in  p.  481  and  48:^;  many  that  are 
perfedlly  unfatisfablory  or  even  contradielory,  as  where  he 
allows  that  the  impulfive  motion  of  the  waves  againft  the 
ftores  is  greater  at  a  fmall  diftance  from  them,  and  yet  af- 
ferts  that  the  detrites  of  the  (bores  are  conveyed  to  a  great 
diftance.  He  alfo  affirms  with  great  confidence,  that  as  the 
flowing  of  the  tide  requires  juft  fix  hours,  and  the  ebbing  of 
it  alfo  fix  hours,  the  quantity  of  matter  moved,  and  its  velo¬ 
city,  muft  be  juft  the  fame  :  p.  432.  In  the  abftradf  this  is 
certainly  true,  and  in  the  middle  of  the  ocean ;  but  in  nioft 
harbours  the  contrary  happens  :  thus  La  Lande  tells  us  that 
in  the  harboui's  of  Brefi,  Dunkirk,  Bordeaux,  and  Bouen,  the 
ebb  tide  is  about  a  quarter  and  often  half  of  an  hour  (lowep 
than  the  flow;  vol.  iv.  p.  117.  Thefe  exceptions,  I  am 
pcrfuaded,  he  is  well  acquainted  with  ;  but  his  hurry  and 
impatience  *  (if  I  may  be  permitted  to  ufe  his  own  expref- 
fions)  to  combat  my  affertions  led  him  to  overlook  them. 
He  is  much  at  a  lofs  to  account  for  the  remains  of  elephants 
and  of  the  rhinoceros  found  in  Siberia,  and  thinks  it  moft: 
probable  that  they  belonged  to  antient  fpecies  of  thofe  ani- 

Thefe  are  ihe  caufes  to  which  he  afcribes  the  many  mi  (lakes  he  iup- 
pofes  me  to  have  committed  in  combating  the  Huttonian  theory;  to  reaf . 
fon  he  thinks  me  incapable. 
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nials  that  could  endure  the  feverity  of  a  Siberian  winter  j 
p.  475-  If  I  had  advanced  fuch  an  opinion,  it  is  probablfe 
he  would  be  equally  at  a  lofs  to  find  an  epithet  fufficiently 
fevere  to  ftigmatize  it. 

P.  481.  It  is  evident,  he  fays,  that  my  geological  writings 
are  the  work  of  a  man  who  has  not  feen  nature  with  his 
own  eyes.  This,  I  fuppofe,  he  infers  from  the  total  abfence 
of  obfervations  made  by  myfelf.  It  is  however  pretty  no¬ 
torious  here,  that  I  have  vifited,  traverfed,  and  examined, 
mod  of  the  numerous  mountains  in  this  country  ;  but  I 
thought  that  in  a  controverfy  of  this  nature,  the  teftimonies 
of  perfons  who  had  taken  no  part  in  it,  and  who  had  feen 
much  more  than  I  have,  would  be  more  effe^lual  and  con¬ 
vincing  :  it  is  much  eaiier  to  vilify  my  writings  than  to  an-* 
fwer  them. 

No  abfurdity  appears  to  Mr.  Playfair  fo  great  as  the  at¬ 
tempt  to  connect  the  Mofaic  hiftory  of  the  creation  of  the 
€arth  with  any  philofophical  inquiry  concerning  it :  this  at-* 
tempt  he  thinks  injurious  both  to  the  freedom  of  philofo¬ 
phical  inveftigation  and  to  the  dignity  of  religion  :  p.  477. 
The  text  of  Mofes  he  thinks  covered  with  a  veil  which  can¬ 
not  be  torn  off,  and  muft  be  confidered  as  if  it  never  exifted  : 
p.  478.  Yet  in  other  parts  of  his  work  he  feems  hirnfelf 
fenfible  of  the  extravagance  of  this  affertion  taken  in  the  mod 
exteniive  fenfe,  p.  126  ;  he  feems  to  limit  it  to  the  age^fgar^', 
and  motion  of  the  earth’',  which  no  geologift  ever  pretended 
to  infer  from  the  Mofaic  text,  in  which  no  mention  of  them 
is  to  be  found,  no  more  than  they  have  the  explanation  of 
the  a6t  of  creation  itfelf;  a  notion  which  he  alfo  unjuftly 
aferibes  to  them  :  but  the  feries  of  events  \vhich  took  place 
after  the  creation  of  the  earth,  are  too  plainly  mentioned  to 
be  overlooked  or  mifunderffood :  to  fay  that  this  account  is 
fo  obfeure  as  not  to  be  intelligible,  is  tantamount  to  faying 
that  it  is  ufelefs.  It  was  never  pretended  that  Mofes  in¬ 
tended  to  write  a  treatife  of  geology,  any  more  than  that 
Greek  or  Latin  hiftorians  intended  to  give  a  treatife  of  agro¬ 
nomy  from  their  occafional  mention  of  eclipfes  or  comets; 
nor  is  the  genuine  philolophical  inveftigation  of  thofe  phae- 
nomena  any  more  impeded  in  one  cafe  than  in  the  other: 
on  the  contrary,  due  notice  is  taken  of  their  accounts  by  all 
affronomers.  But  there  is  a  fpecies  of  inveftigation,  abuftvely 
called  philofophical,  which  abftrafts  from  hiftorical  accounts 
either  of  the  creation  or  of  the  flood,  as  if  the  accounts 
given  of  both  by  Moles  were  unworthy  of  credit :  to  this 
objedion  the  Huttonian  theory  is  certainly  liable,  though  I 
9  never 
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never  charged  it  upon  it:  fo  far  was  I  from  widiing  to  make 
life  of  what  Mr.  Playfair  called  poifoned  weapons^  as  he  on- 
juhly  accufes  me  of  having  done. 

It  is  in  vain  Mr.  Playfair  feeks  to  compare  geology  with 
aflronomy  and  zoology;  neither  of  thefe  fciences  requires  any 
notice  to  be  taken  of  the  original  conftitution  of  their  ob- 
jcdls^  their  adtiial  date  being  very  nearly  the  fame  as  their 
primordial  date:  but,  where  hybrid  fpecies  occur,  their  origin 
never  fails  of  being  attended  to. 

In  geology,  the  cafe  is  very  different:  her,e  we  meet  with 
objedis  whole  original  hate  muft  have  been  very  different  from 
their  aclual  ftate.  Rocks  or  flopes  prefenting  regular  forms 
mull  of  necefiity  have  been  originally  in  a  ftate  from  which 
fuch  forms  could  arife.  Maffes  now  hardened  into  ftone, 
but  prefenting  the  impreflions  either  of  vegetables  or  of  other 
liones,  inufi;  have  been  originally  in  a  foft  date.  Calcareous 
Hones  filled  with  ihells  muft  have  been  originaliv  in  a  ftate 
fitted  for  the  ad  mi  ft]  on  of  thofe  fliells;  hence  geologiftsne- 
ceft'avily  recur  to  a  ftate  of  inanimate  nature  prior  to  the  pre- 
fent.  This  is  admitted  by  Dr.  Hutton  as  well  as  by  Nep- 
^unifts ;  but  be  thinks  the  prefent  ftate  to  have  originated 
from  a  gradual  deftruHion  of  a  former,  as  that  did  from  a 
liill  more  anticut :  ftill  the  moft  antient  of  thefe  worlds  either 
refembled  the  prefeut,  or  it  did  not :  if  not,  we  can  fay  no¬ 
thing:  of  it;  if  it  did,  the  fame  difiiculties  muft  occur,  and 
confequently  its  primordial  ftate  muft  have  been  difterent 
from  its  fubfequent  ftate,  as  this  ftate  is  fuppofed  to  have  been 
ftmilar  to  the  prefent.  The  cryftallized  or  foft  ftate  of  our 
prefent  rocks  Dr.  Plutton  thinks  proceeded  from  an  igneous 
fufion  of  the  materials  of  a  prior  world  :  Rut  he  cannot  fup- 
pofe  this  of  the  firft  of  thefe  worlds;  its  fimilarity. with  ours 
fnuft  pierefore  be  otherwife  accounted  for. 

I  fliall  here  conclude  my  obfervations  on  Mr.  Playfair’s 
obfervations.  Controverfies  managed  as  this  has  been  by 
pirn  and  Dr.  Hutton.,  whofe  favourite  method  of  anfwering 
objeclions  confifts  in  depretiating  or  fneering  at  the  under- 
ftanding,  and  undermining  Re  credit  of  their  author,  are  a 
difgrace  to  philofophy,  and  fufficiently  expofe  the  weaknefs 
pf  the  caufe  that  obliges  to  have  recourfe  to  luch  expedients. 

I  am,  &c.  Sec. 

Mr,  Tilloch.  Richakd  Kikwan. 
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IL  An  Illujlrafion  and  Confirmation  of  fome  FaBs  mentioned 
in  an  Effay  on  the  primitive  State  of  the  Globe,  '^By 
Hichard  Kiewan,  Efq,  LL.D,  F,R.S.  and  P,R, I. A. 

The  R  E  is  a  remarkable  fa6l;  flated  in  this  elfay,  with' 
refpe6l  to  whieh  the  Mofaic  account  is  fully  at  ifllie  with  the 
moli;  plaufible  of  the  lately  devifed  philofophic  theories  of  the 
primitive  ftate  of  the  globe,  namely,  the  emerfion  of  fome 
portion  of  land  from  the  primeval  ocean  previous  to  the  crea¬ 
tion  of  fidi:  Mofes  exprefsly  affirming,  Buffon,  the  anony¬ 
mous  author  of  L’HiJroire  du  Monde  primitif  and  many 
others,  exprefsly  denying  it.  In  proof  of  the  Mofaic  ac¬ 
count,  I  alleged  that  no  petrifacfions  were  found  imbedded 
and  incorporated  in  malfes  of  (lone  in  fuch  countries  as 'were 
elevated  8500  or  9000  feet  above  the  adfual  level  of  the  Tea — 
for  inftance,  in  the  great  Tartarian  platform  and  the  elevated 
regions  of  Siberia— though  in  all  inferior  regions  of  the  fame 
extent  fuch  petrifa6fions  were  abundantly  found,  at  leaft  iu 
limeftones;  but  even  in  thefe  none  were  found  in  thofe  ele¬ 
vated  tra(9:s,  as  I  proved  by  the  teftimonies  of  all  the  philo¬ 
fophic  travellers  who  have  traverfed  and  examined  them. 

Bouguer  and  Don  Ulloa^  attelf  the  fame  fa^  with  refpe<9: 
to  Quito  and  the  lofty  regions  of  South  America,  having 
met  with  none  in  ninety  leagues  from  a  little  north  of  thS 
equator  to  Cuenca,  between  oP  and  3°  fouth  of  it,  Quito 
being  elevated  9374  feet  above  the  level  of  the  fea.  I  even 
doubted  whether  the  petrifa6lions  found  by  Mr.  De  Luc  on 
mount  Grenier,  at  the  height  of  7800  feet,  were  incorporated 
in  the  body  of  any  ftony  mafs^  but  he  has  fince  affiured  me 
that  they  were :  now  the  fliells  he  found  being  coriiua  am-- 
monis^  a  fpecies  of  thole  called  pelagicae,  it  would  thence 
appear  that  the  fea  had  rifen  ftill  higher,  though  not  above 
1000  feet. 

To  repel  this  proof  of  the  Mofaic  account,  it  has  been 
replied  by  the  laborious,  learned,  and  eloquent  writer  of 
E' Hiftoire  du  Monde  primitif  and  others,  that  the  keen  air 
exifting  in  thefe  elevated  regions  had  long  ago  decompofed 
and  confumed  the  ffiells  that  might  have  been  there  depo¬ 
rted  ;  but,  as,  the  Rones  Rill  remain,  it  is  evident  that  the 
fhells  incorporated  in  their  interior  muR  alfo  have  remained, 
if  any  fuch  were  ever  contained  in  them. 

However,  it  is  inhRed  that  petrified  Riells  have  been  found 
at  a  far  fuperior  height  to  that  which  I  Rated  as  the  higheR 

Bouguer,  Figure  de  la  Terre,  p.  65.  Don  Ulloa,  Mem.  Piiiloibph, 
vol.  i.  p.  36j. 
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limit  at  which  they  could  be  found,  namely  9000  feet,  for 
that  thofe  which  1  quoted  as  proofs  of  a  fubfequent  deluge, 
found,  according  to  Don  Ulloa,  at  the  height  of  14,230  feet 
in  Peru,  were  in  reality  petrified.  To  this  account,  as  it  was 
only  a  hearfay  report  of  Gentil,  who  had  it  from  Don  Ulloa, 
I.  own  I  did  not  give  full  credit;  at  lead;  I  thought  the  cir- 
cuniftance  of  their  having  been  petrified  and  imbodied  in  a 
rock  not  probable :  fince  that  time  1  have  met  with  a  work, 
compofed  by  Don  Ulloa  himfelf,  Me  moires  Fhilofo- 

phiques^  Mifioriques >€t  Phyjiques^  in  the  firft  volume  of  which, 
p.  34  and  364,  the  facT  of  the  fliells  being  petrified  and  im¬ 
bodied  jn  a.  rock  is  fully  ftated  and  confirmed  :  but  i  fliall 
here  fatisfadlorily  prove  that  the  height  at  which  they  were 
found  did  not  exceed,  nor  even  equal,  9000  feet  above  the 
level  of  the  fea;  and,  fecondly,  that  they  were  left  there  by 
a  deluge  that  fucceeded  the  emerfion  of  land  from  the  pri- 
mteval  ocean,  ■ 

..  Firft,  Gentil  tells  us,  Mfw.  Par.  1771,  p.  439,  in  8vo., 
that  thefe  (hells  were  found  on  a  mountain  near  Guancave- 
lica,  a  final  1  town  or  village  betw^een  12°  and  13°  fouth  lati¬ 
tude,  which  mountain,  he  fays,  is  far  from  being  one  of  the 
higheft  of  the  Cordelieres ;  and  that  on  the  fpot  in  which 
the  (hells  were  found,  the  mercury  in  the  barometer  ftood  at 
the  height  of  17  inches  one  line  and  i  =  17,103  inches; 
from  which  he  infers  that  this  fpot  w^as  elevated  22004-  toifes 
over  the  level  of  the  fea,  =  13,869  Englifii  feet.  This  height 
I  (hail  now  (liow  to  have  been  fall’ely  eftimated. 

Don  Ulloa  tells  us,  p.  34  of  the  abovementioned  work, 
and  Gentil  repeats  after  him,  that,  at  the  village  of  Guanca- 
velica,  near  but  fomewhat  below  this  fjaot,  the  mercury  ftood 
at  the  height  of  18  inches  one  line  and  half.  Now  Bouguer, 
Figure  de  la  Terre,  p.  36,  exprefsly  fays  that  Quito  is  ele¬ 
vated  from  14  to  1500  toifes  only  over  the  level  of  the  fea, 
and  is  the  higheft  inhabited  part  of  the  globe :  Guancavelica, 
therefore,  which  is  inhabited,  and  muft  have  been  well  knowni 
to  Bouguer,  cannot  be  fo  high  as  Quito.  Quito  was  geo¬ 
metrically  meafured,  Guancavelica  was  not. 

Bouguer  alfo  tells  us,  ibid,  in  note,  that  the  mercury  at 
Quito  ftands  at  the  height  of  twenty  inches  and  one  line : 
how  then  is  it  poflible  that  it  fnould  ftancl  at  eighteen  inches 
and  one  line  at  Guancavelica,  which  muft  be  much  lower,  if 
the  barometer  were  not  ill  coiiftrudled  ?  No  difierence  of  tem¬ 
perature  between  Quito  and  Guancavelica  could  caufe  fuch. 
an  enormous  difterence  as  two  inches  in  the  mercurial  height. 
The  art  and  iieceffity  of  freeing  barometers  from  air  were  not 

generally 
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generally  known  before  Mr.  De  Luc’s  immortal  V'ork  oa 
the  iDOtlifications  of  the  atmofphere,  which  was  not  pub- 
lifhetl-  till  upwards  of  thirty  v^^ars  after  Don  Ullpa’s  experi- 
■mertits.  The  air^  then,  remaining  in  his  barometer,  which 
he^priobably  filled  at  Lima,  in  whofe  territory  Guancavelica 
lies,  nnder  a  preiTbre  of  28  or  between  27  and  28  (French) 
inches,  muft  have  confiderably  expanded  and  depreffed  the 
.column  of  mercury  under  it  when  brought  up  a  mountain  ofj 
perhaps,  7000  or  8oco  feet  high  ;  and  hence  this  mercurial 
eolumn  remained  fo  low  at  Guancavelica  as  eighteen  inches 
and  one  line. 

That  in  thefe  circumltances  the  air  contained  in  the  baro¬ 
meter  might  caufe  a  difference  of  three  inches  or  more  be¬ 
tween  the  height  at  which  mercury  purged  of  air  would 
ffand,  appears  by  the  experiments  of  Caflini,  Mem.  Par. 
1740,  fur  La  Meridienne  de  Paris,  p.  172  ;  for  he  found  that 
the  mercury,  freed  from  air  by  ebullition  in  the  tube,  ftood 
four  or  five  lines  higher  than  in  barometers  filled  without 
that  precaution.  Nay,  cardinal  Luynes  found  the  difference 
betwixt  fiich  barometers  to  amount  fometimes  to  fourteen 
■hneBy  Mem.  Par.  3768,  p.  490,  in  8vo,  How  great  niuft 
it  therefore  be  in  barometers  tranfported  to  greater  heights 
than  that  at  which  they  were  filled } 

Moreover,  Don  Ulloa  exprefsly  tells  ns  that  the  mountain 
on  which  thefe  Ihells  were  found  was  everj  where  habitahley 
Mem.  PhUofopInques,  p.  34  and  35  ;  which  it  could  not  be, 
god  would  be  exprefsly  contradicted  by  Bouguer,  if  its  height 
were  i'3, 000  Englifh  feet  over  the  furface  of  the  fea.  From 
all  which  I  conclude  that  the  height  of  the  mercurial  columrr; 
if  the  barometers  had  been  properly  conitru6ted,  would  have 
been  about  22  French  inches,  —  23,44  Englifli  ;  and,  as  the 
temperature  was  remarkably  cold,  this  would  indicate  a  height 
of  about  8200  feet  above  the  level  of  the  fea. 

But,  fecondly,  let  the  height  be  what  it  may,  it  is  certain 
that  thefe  fliells  were  depoTited  there  after  the  emerfion  of 
land  from  the  primitive  ocean,  and  confequently  by  a  fub- 
fequent  deluge ;  for  Don  Ulloa  exprefsly  tells  us,  that  in  the 
fame  rocks  in  which  thefe  fliells  are  found,  'petrified  wood  is 
alfo  found;  Mem.  Philofophiques,  p.  372.  This  wood  muff 
have  grown  on  dry  land,  and  muft  have  been  floated  w'hen 

I  fay,  not  generally  known,  becaufe,  though  Mr.  Du  Fay  had  fiiown 
the  advantage  of  expelling  air  from  the  mercury  in  the  tube,  in  Mem.  Par. 
1723,  and  Catfini  had  followed  that  method  in  meafuring  the  heights  of 
Puy  de  Dome  and  Mont  d’Or  in  1740,  yet  it  \yas  not  generally  adopted 
until  Mr.  De  Luc  had  proved  its  necelhty,  and  perfedled  the  method  of 
performing  it,  in  1772.  See  De  Luc,  i.  p.  5S. 
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the  fhells  were  depofited,  fince  both  are  found  in  the  fame 
rocks.  It  muft  have  been  brought  thither  by  a  deluge,  as 
no  wood  can  at  prefent  grow  there,  as  Don  Ulloa  alfo  attefts. 
The  {hells  are  for  the  moll  part  bivalves,  which  geologifts 
allow  to  form  petrifadlions  of  the  moll  modern  date. 

Laltly,  La  Peyroufe  mentions  that  he  difcovered  marine 
Ihells  on  mount  Perdu,  the  higheft  of  the  Pyrenees,  at  the 
height  of  nearly  io,ooo  feet.  How  he  afcertained  the  height 
is  not  mentioned  :  but  that  thefe  fhells  were  depolited  by  the 
deluge  is  certain;  for  at  the  fame  height  he  found  alfo  the 
bones  of  land  animals  petrified.  Journal  des  Mims y  xxxvii. 
p.  59,  6o,  and  64. 


III.  An  lEffay  on  the  Colours  obtained  from  the  metallic 
Oxides,  and  fixed  by  Fufion  on  dif event  vitreous  Bodies, 
By  Alexander  Brogniart,  Diredor  of  the  National 
Manufactory  of  Porcelain  at  Sevres,  Engineer  of  Mines, 

[Concluded  from  p.  348  of  our  laft  volume.] 

A  SMALL  book,  entitled  L’Origine  de  V Art  de  la  Pein- 
ture  fur  Verre,  publifhed  at  Paris  in  1693,  and  the  Traite 
de  VArt  de  la  Ferrerie*,  by  Neri  and  Kunckel,  feem  to  be 
the  firft  works  that  contain  a  pretty  complete  defcription  of 
the  art  of  painting  on  glafs.  Thofe  fince  publifhed,  even  the 
large  work  of  Leviel,  which  forms  part  of  the  arts  and  ma- 
nufadlures  of  the  academy,  and  what  is  faid  in  the  Encyclo^ 
pedie  Methodique,  are  merely  compilations  from  the  two 
preceding  works. 

It  is  very  remarkable,  that  if  the  proceflTes  deferibed  in 
thefe  works  were  flridlly  followed,  as  we  did  in  regard  to 
fome,  it  would  never  be  poffible  to  form  the  colours  for  which 
they  pretend  to  give  recipes.  They  only  put  the  able  artifb 
in  the  way,  but  he  muft  always  make  amendments  or  addi¬ 
tions.  I'his  was  the  cafe  with  C.  Miraud,  who  has  the 
care  of  preparing  the  colours  at  the  manuhr6lory  of  Sevres. 
He  was  obliged, rather  from  his  own  knowledge  than  the  in¬ 
formation  contained  in  the  above  books,  to  make  the  colours 
employed  for  painting  on  glafs. 

The  limits  of  a  memoir  will  not  allow  me  to  enter  into 
hiflorical  details  refpedfing  the  art  of  painting  on  glafs :  a 
full  hiftory  of  it  has  been  given,  in  the  work  of  Leviel  above 
mentioned.  The  matters  and  fluxes  which  enter  into  the 

■  *  There  is  an  Englifli  tranllation  of  this  work  entitled  Neri  s  Art  of 
'Glafs.  ' 
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compolition  of  the  colours  employed  on  glafs  aye^  in  general, 
the  fame  as  tbofe  applied  lo  porcelain.  Neither  of  them  differ 
but  in  their  proportions;  but  there  are  a  great  number  of 
enamel  or  porcelain  colours  which  cannot  be  applied  toglafs, 
where  they  are  deprived  of  the  white  ground  which  ferves  to 
give  them  relief.  When  feen  by  reiradlion,  ieveral  of  them 
entirely  change  their  tone,  and  affiame  a  dirty  tint,  which  can 
be  of  no  ufe :  we  fhall  make  them  known  when  we  come  to 
treat  of  colours  in  particular.  Thofe  which  can  be  em¬ 
ployed  on  this  body  change  fometimes  in  baking,  and  ac¬ 
quire  a  great  tranlparency.  In  general  they  are  not  beau¬ 
tiful  ;  but,  when  placed  between  the  light  and  the  eye,  they" 
then  feem  to  anfwer  the  only  object  that  can  be  propofed  in 
painting  on  glafs. 

The  baking  plates  of  painted  glafs  prefents  more  difficul¬ 
ties  than  might  be  luppofed.  Care  muft  be  taken  not  to  dis¬ 
figure  the  piece,  or  alter  the  colours :  ali  the  works  we  have 
read  recommend  a  bed  of  gypfum.  This  method  has  fome¬ 
times.  fucceeded  ;  but  the  glafs,  for  the  moft  part,  becomes 
white  and^  full  of  cracks.  It  appears  that  glafs  too  alkaline 
(and  alkalies  are  the  moft  common  in  white  glafs)  fuffers  it- 
felf  to  be  attacked  warm  by  the  fulphuric  acid  of  the  fulphate 
of  lime.  W  e  wxre  eafily  able  to  bake  pieces  of  glafs  much 
larger  than  thofe  before  painted,  by  placing  them  on  very 
ftraight  plates  of  earth  or  of  foft  porcelain . 


Of  Colours  in  particular ^ 

^  After  cqllecffing  the  general  phaenomena  exhibited  by  each 
clafs  of  vitriftable  colours,  confidered  in  regard  to  the  body 
on  which  they^  are  applied,  I  muft  make  known  the  moft 
interefting  particular  phaenomena  exhibited  by  each  prin¬ 
cipal  kind  oi  colours  employed  on  foft  porcelain  and  glafs  in 
porcelain  furnace^ 


Of  Reds,  Purples,  and  Violets,  made  from  Gold. 

Carmine  red  is  obtained  by  the  purple  precipitate  of  Caffius; 
It  is  mixed  with  about  fix  parts  of  its  flux;  and  this  mixture 
is  employed  directly,  witlicfut  being  fufed.  It  is  then  of  a 
dirty  violet,  but  by  baking  it  acquires  a  beautiful  red  carmine 
colour  :  it  is,  however,  exceedingly  delicate  ;  a  little  too  much 
heat  and  carbonaceous  vapours  eafily  fpoil  it.  On  this  ac¬ 
count  it  IS  more  beautiful  when  baked  with  charcoal  than 
.with  wood. 

This  colour  and  the  purple,  which  is  very  little  different, 
as  w'eli  as  all  the  lhades  obtained  from  it,  by  mixing  it  with 
oiiiur  colours,  really  ch^mg.^4  on  all  porcelain  and  in  every 

hand. 
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liand.  But  it  is  the  only  one  that  changes  on  hard  porce^ 
Iain.  Its  place  may  be  fupplied  by  a  rofe  colour  from  iron, 
which  does  not  change;  fo  that  by  fuppreffing  the  carmine 
made  with  gold,  and  fiibftituting  for  it  the  rofe  oxide  of  iron 
here  alluded  to,  you  may  exhibit  a  palette  compofed  of  colours’ 
none  of  which  change  in  a  remarkable  manner.  This  rofe- 
coloured  oxide  of  iron  has  been  long  known ;  but  it  was  not 
employed  on  enamel,  becaufe  on  that  fubftance  it  changes? 
too  much.  As  the  painters  on  enamel,  however,  have  be^ 
come  the  painters  on  porcelain^  they  have  preferred  their 
antient  method. 

■  It  might  be  believed  that,  by  firft  reducing  to  a  vitreous 
matter  the  colour  called  carmine  already  mixed  with  its  flux, 
it  might  be  made  to  aflhme  its  iaft  tint.  But  the  heat  ne- 
ceflary  to  fufe  this  vitreous  mafs  deftroys  the  red  colour,  as 
I  have  experienced.  Befides,  it  is  remarked  that,  to  obtain 
this  colour  very  beautiful,  it  muft  be  expofed  to  the  fire  as 
few  times  as  poflible. 

The  carmine  for  foft  porcelain  is  made  with  fulminating 
gold  flowly  dscompofed,  and  muriate  of  filvcr:  no  tin  enters 
into  it;  which  proves  that  the  combination  of  the  oxide  of 
this  metal  with  that  of  gold  is  not  neceffary  to  the  exiflence. 
of  the  purple  colour. 

Violet  is  made  alfo  with  purple  oxide  of  gold.  A  greater 
quantity  of  lead  in  the  flux  is  what  gives  it  this  colour,  which., 
is  almofl;  the  fame  crude  or  baked. 

Thefe  three  colour's  totally  difappear  when  expofed  to  a 
great  porcelain  heat. 

Carmine  and  purple  have  given  us  in  glafs  tints  only  of  a 
dirty  violet.  The  violet,  on  the  other  hand,  produces  on 
glafs  a  very  beautiful  effedt,  but  it  is  liable  to  turn  blue.  I 
have  not  yet.  been  able  to  difcover  the  caufe  of  this  Angular 
change,  which  I  faw  for  the  firfl;  time  a  few  days  ago. 

Red,  Rofe,  and  Brown  Colours  extracted  from  Iron* 

Thefe  colours  are  .made  from  red  oxide  of  iron  prepared 
with  nitric  acid,  .thefe  oxides  aVe  further  calcined  by  keep¬ 
ing  them  expofed  tp.  the  adioa  of  heat.  .  If  heated  too  much, 
they  pafs  to  brown. 

Their  flux  is  cpmporec}  borax,  fand,.  and  minium,  in 
fmall  quantity. 

Theie.  oxides  give  rofe  and  red  colours  capable  of  fupplying 
the  place  of  the  lame  colours  made  with  oxide  of  gold*  Wheiji 
properly  employed  on  hard  porcelain,  they  do  not  change  at 
all.  I  have  caufed  rofes  to  be  painted  with  thefe  colours, 
and  found  no  dhference  between  the  baked  flower  and  that 
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not  baked,  except  what  might  be  expected  to  refult  from, 
the  brilliancy  given  to  colours  by  fufion. 

Thefe  colours  may  be  employed  indifcrlminately,  either 
previoufly  fufed  or  not  fufed. 

In  a  great  heat  they  in  part  difappear,  or  produce  a  dull 
brick  red  ground,  which  is  not  agreeable. 

The  coinpohtion  of  them  is  the  fame  both  for  foft  porce¬ 
lain  and  for  glafs.  They  do  not  change  on  the  latter;  but 
on  foft  porcelain  they  difappear  almoll  entirely  on  the  firfl 
expofure  to  heat,  and  to  make  any  thing  remain  they  muft 
be  employed  very  deep. 

This  fingular  effe6l  muft  be  aferibed  to  the  prefence  of  lead 
in  the  cruft  or  glazing.  I  aftured  myfelf  of  this  by  a  very 
ftmple  experiment.  I  placed  .this  colour  on  window  glafs, 
and,  having  expofed  it  to  a  ftrong  baking,  it  did  not  change. 
^  I  covered  feveral  parts  of  it  with  minium ;  and  again  ex- 
poftng  it  to  the  fire,  the  colour  was  totally  removed  in  the 
places  vvhere  the  red  oxide  of  lead  had  been  applied. 

By  performing  this  operation  on  a  larger  fcale  in  clofe  vef- 
fels,  a  large  quantity  of  oxygen  gas  was  difengaged. 

It  appears  to  me  that  this  obfervation  clearly  proves  the 
a-6lion  of  oxidated  lead  on  glafs  as  a  deftroyer  of  colour :  it 
is  feen  that  it  does  not  aft,  as  was  believed,  by  burning  the 
combuftible  bodies,  which  might  tarnifti  the  glafs,  but  by 
diflblving,  difcolouring,  or  volatilizing  with  it  the  oxide  of 
iron,  which  might  alter  its  tranfparency. 

Yellows, 

Yellows  are  colours  which  require  a  great  deal  of  care  in 
file  fabrication  on  account  of  the  lead  which  they  contain, 
and  which,  approaching  fometimes  to  the  metallic  ftate,  pro¬ 
duces  on  them  black  fpots. 

"  The  yellows  for  hard  and  foft  porcelain  are  the  fame :  they 
are  compofed  of  the  oxide  of  lead,  white  oxide  of  antimony, 
and  fand. 

Oxide  of  tin  is  fometimes  mixed  with  them  ;  and  when  it 
is  required  to  have  them  livelier,  and  nearer  the  colour  </// 
foucf  red  oxide  of  iron  is  added,  the  too  great  rednefs  of 
which  is  diftipated  in  the  previous  fufion  to  which  they  are 
expofed  by  the  ablion  of  the  lead  contained  in  this  yellow. 
Thefe  colours  when  once  made  never  change :  they  diftippear, 
however,  rdmoft  entirely  when  expofed  to  a  porcelain  heat. 

Thefe  yellows  cannot  be  applied  to  glafs:  they  are  too 
bpake  and  dirty.  That  employed  by  the  old  painters  on  glafi 
has,  on  the  contrary,  a  beautiful  tranfparency,  is  exceedingly 
brilliant,  and  of  a  colour  which  approaches  near  to  that  of 
^old,  ihe  procefies  which  they  gave  clearly  ftiowed  that 
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filver  formed  part  of  their  compofitioii  3  but,  when  exaftly 
followed,  nothing  fatisfa6lory  was  obtained.  C.  Miraud, 
whom  I  have  already  had  occafion  to  mention,  has  found 
means  to  make  as  beautiful  paintings  on  glafs  as  the  antients, 
by  employing  muriate  of  filver, ’oxide  of  zinc,  white  argil, 
and  yellow  oxide  of  iron.  '1  hefe  colours  are  applied  on 
glafs  merely  pounded,  and  without  a  flux.  The  oxide  of 
iron  brings  the  yellow,  to  that  colour  which  it  ought  to  have 
after  baking,- and  contributes  with  the  argil  and  oxide  of  zinc 
to  decompofe  the  muriate  of  filver  without -deoxidating  the 
filver.  After  the  baking,  there  remains  a  dufi;  which  has  not 
penetrated  into  the  glafs,  and  which  is  eafily  removed. 

This  yellow,  when  employed  thicker,  gives  darker  fliades, 
and  produces  a  ruflet. 

Blues, 


It  is  well  known  that  thefe  are  obtained  from  the  oxide  of 
cobalt.  All  chemifls  are  acquainted  with  the  preparation  of 
them.  Thofe  of  Sevres,  which  are  jufily  efteemed  for  their 
beauty,  are  indebted  for  it  only  to  the  care  employed  in  ma- 
nufafturing  them,  and  to  the  quality  of  the  porcelain,  which 
appears  more  proper  for  receiving  them  in  proportion  to  the 
degree  of  heat  it  can  bear. 

I  remarked  refpefting  the  oxide  of  cobalt  a  fa6l  which 
is  perhaps  not  known  to  chemifts  :  it  is  volatile  in  a  violent 
heat :  it  is  to  this  property  we  muft  afcribe  the  bluelfh  tint 
always  afifumed  by  white  in  the  neighbourhood  of  the  blue; 
I  have  placed  exprefsiy  on  purpofe,  in  the  fame  cafe,  a  white 
piece  clofe  to  a  blue  one,  and  found  that  the  fide  of  the  white 
piece  next  the  blue  became  evidently  blueifli. 

The  blue  of  hard  porcelain,  deftined  for  what  is  called  the 
ground  for  a  great  heat  {les  fonds  au  grand  feu) ,  is  fufed 
with  feld-fpar;  that  of  foft  porcelain  has  for  its  flux  filex, 
potafh,  and  lead  :  it  is  not' volatilized  like  the  preceding,  but 
the  heat  it  experiences  is  very  inferior  to  that  of  hard  porce¬ 
lain. 

Thefe  colours,  when  previoufiy  fufed,  do  not  change  at  all 
in  the  ap})lication. 

Blues  on  glafs  exhibit  the  fame  plnenomena  as  thofe  on. 
oft  porcelain. 

Greens, 


The  greens  en^ployed  in  painting  are  made  with  green  oxide 
of  copper,  or,  fometimes,  wdth  a  mixture  of  yellow  or  blue. 
They  mull  be  previoufiy  fufed  with  their  flux,  otherwife  they 
will  become  black  3  but  after  this  firll  fufion  they  no  longer 
chapgc. 
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They  cannot  ftand  a  ftrong  heat,  as  it  would  make  them 
d-ifappear  entirely.  Green  grounds  for  a  flrong  heat  are  com^ 
pofed  with  the  oxides  of  cobalt  and  nickel,  but  a  brownifli 
green  only  is  obtained. 

Blueidi  greens  called  celefial  hlues^  which  were  formerly 
colours  very  much  in  vogue,  can  be  applied  only  upon  foft 
porcelain;  on  hard  porcelain  they  conftantly  become  fcaly, 
becaufe  potaih  enters  into  their  compolition. 

Thefe  greens  cannot  be  applied  on  glafs  :  they  give  a  dirty 
colour.  To  obtain  a  green  on  glafs,  it  is  neceflary  to  put 
yellow  on  one  fide,  and  blue,  more  or  lefs  pale,  on  the  other. 
This  colour  may  be  made  alfo  by  a  mixture  of  blue  with 
yellow  oxide  of  iron,  I  hope  to  obtain  from  oxide  of  chrome 
a  direct  green  colour.  The  trials  I  have  made  give  me  reafon 
to  hope  for  fuccefs.  Pure  chromate  of  lead,  which  I  applied 
to  porcelain  in  a  ftrong  heat,  gave  me  a  pretty  beautiful 
green  of  great  intenfity  and  very  fixed, 

B  'lfires  and  Buffets. 

Thefe  are  obtained  by  mixtures  in  different  proportions  of 
manganefe,  brown  oxide  of  copper5  and  oxide  of  inm  from 
ombre  earth.  They  are  alfo  previoufly  fufed  with  their  flux, 
fo  that  they  do  not  change  in  any  manner  on  foft  porcelain, 
as  lead  has  not  the  fame  action  on  oxide  of  manganefe  as  on 
that  of  iron,  as  I  allured  myfelf  by  an  experiment  fimilar  to 
that  already  mentioned. 

This  colour  fades  very  fpeedily  on  glafs, 

Ruflet  grounds  in  a  great  heat,  known  under  the  name  of 
tortoife-Jhell  grounds^  are  made  in  the  fame  manner.  Their 
flux  isfeld-fpar:  no  titanium  enters  into  their  compolition, 
though  faid  fo  in  all  printed  works.  Titanium  was  not  known 
at  the  manufadlory  of  Sevres  when  I  arrived  there.  I  treated 
this  lingular  metal  in  various  ways,  and  never  obtained  but 
grounds  ol  a  pale  dirty  yellow,  and  very  variable  in  its  tonCt 

BlacJiS. 

Blacks  are  the  colours  moft  difficult  to  be  obtained  very 
beautiful.  No  metallic  oxide  gives  alone  a  beautiful  black. 
Manganefe  is  that  which  approaches  nearefl;  to  it.  Iron  gives 
an  opake,  dull,  cloudy  black,  which  changes  very  eafily  to, 
red :  the  colour-makers,  therefore,  to  obtain  a  black  which 
they  could  not  hope  for  from  the  heft  theorift,  have  united 
feveral  metallic  oxides  which  feparately  do  not  give  black, 
and  have  obtained  a  very  beautiful  colour,  which,  however, 
is  liable  to  become  fcaly  and  dull. 
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Thefe  oxides  are  thofe  of  manganefe,  the  brown  oxides  of 
copper,  and  a  little  of  the  oxide  of  cobalt.  The  gray  'is  ob¬ 
tained  by  fnppreffing  the  copper,  and  increaling  the  dofe  of 
the  flux. 

The  nianufa^fory  of  Sevres  is  the  only  one  which  has  hi¬ 
therto  produced  beautiful  blacks  in  a  lirong  heat.  This  is 
owing  rather  to  the  quality  of  its  pafle  than  to  any  peculiar 
proceffes,  fince  it  does  not  conceal  them.  It  is  by  darkening 
the  blue  by  the  oxides  of  manganefe  and  iron  that  they  are 
able  in  that  manufadtory  to  obtain  very  brilliant  blacks. 

Having  here  made  known  the  principles  of  the  fabrication 
of  each  principal  colour,  it  may  be  readily  conceived  that 
by  mixing  thefe  colours  together  all  the  (hades  poffible  may 
be  obtained.  It  is  evident  alfo  that  care  in  the  preparation, 
choice  in  the  raw  materials,  and  a  juil  proportion  of  dofes, 
mufl;  produce  in  the  refults  differences  very  fenfible  to  an  eye 
accuftomed  to  painting.  A  mere  knowledge  of  the  compofl- 
tion  of  the  colours  does  not  give  the  talent  of  executing  them 
well. 

In  recapitulating  the  fadls  above  mentioned,  to  prefeiit 
them  under  another  general  point  of  view,  it  is  feen  : 

ift,  That  among  colours  generally  employed  on  hard 
porcelain  one  only  is  fufceptibie  of  changing,  viz.  carmine, 
and  the  tints  into  which  it  enters  :  that  its  place  may  be 
fupplied  by  the  reds  of  iron,  and  that  no  colour  then  changes. 

I  have  prefented  to  the  Inllltute  a  head  not  baked,  exe¬ 
cuted  according  to  this  method;  and  the  painting  of  two 
rofes,  that  of  the  one  baked,  and  that  of  the  other  not  baked. 
It  has  been  feen  that  there  was  no  difference  between  them. 

2d,  That  among  the  colours  for  loft  porcelain  and  enamel, 
feveral  change  in  a  confiderable  degree.  Thefe  are  princi¬ 
pally  the  reds  of  gold  and  iron,  the  yellows,  the  greens,  the 
browns.  They  have  not  been  replaced  by  others,  becaufe 
this  kind  of  painting  has  been  alrnoft  abandoned. 

3d,  That  feveral  of  the  colours  on  glafs  change  alfo  by 
acquiring  complete  tranfparency.  Theie  in  particular  are 
the  yellows  and  greens. 

4tb,  That  it  is  neither  by  calcining  the  colours  in  a  higher 
degree,  nor  prcvioully  fuiing  them,  as  luppofed  by  fome, 
that  they  are  prevented  from  changing,  lince  theie  means 
jeally  alter  the  changing  colours,  and  produce  no  clledl  on 
the  reff.  The  chance  which  feveral  colours  experience  on 
foft  porcelain  and  on  glafs  does  not  then  depend  on  the  na¬ 
ture  ol  their  compofition,  but  rather  on  that  of  the  body  on 
whiQh  they  are  applied. 
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Confequently,  by  fuppreffing  from  the  colours  of  bard 
porcelain  the  carmine- of  gold,  which  is  not  indiipenfably 
neceflary,  we  fliall  have  a  feries  of  colours  which  do  not 
change,  and  which  will  be  abfolutely  fimilar  to  tbofe  pre- 
fented  to  the  Inftitute  in  the  year  6. 


IV.  Memoir  on  Tubes  rejidered  harmonious  by  Hydrogen  Gas, 
Read  before  the  Society  of  Rhyfics  and  Natural  Hijtory  of 
Geneva^  by  G.  Delarive,  Ex- Prejident  of  the  Royal 
Society  of  Edmhurgh,  and  Member  of  the  Medical  CoG 
leges  of  London  and  Geneva"^, 

In  a  former  fitting,  our  learned  colleague  profefiTor  Pi^et 
communicated  to  the  fociety  a  feries  of  refearches  on  tubes 
I  rendered  harmonious  by  means  of  hydrogen  gas,  and  ex¬ 
plained  the  different  mufical  phaenomena  to  which  thefe 
tubes  give  birth.  He  pointed  out  the  influence  of  the  length 
of  the  tube;  of  its  breadth,  and  of  the  place  where  the  gas 
is  burnt;  and  explained  the  nature  of  the  founds  produced. 
In  regard  to  the  caufe  of  the  found,  be  offered  only  conjec¬ 
tures :  as  his  labour  yvas  not  dircdled  to  that  objeH,  it  is 
under  this  point  of  view  that  I  have  refumed  it. 

Profeffor  Brugnatelli,  in  my  opinion,  is  the  firft  perfon 
who  publifhed  the  experin  ent;  which  I  fliall  endeavour  to 
explain.  U  had  been  invented  by  a  German:  I  fhall  here 
give  a  view  of  the  principal  circi.mftances  attending  it. 

If  a  current  of  inflamed  hydrogen  gas  be  introduced  into  a 
tube  the  iubftance  of  which  is  elaftic  and  fonorous,  fuch  as 
glafs,  metal,  dry  wood,  &c.,  this  tube,  after  the  interval  of 
fome  feconds,  will  emit  a  harmonic  found  :  if  it  be  open  at 
both  extremities,  the  found  will  be  ftrong  and  full.  The  ex¬ 
periment  may,  however,  fucceed  with  a  tube  clofed  herme¬ 
tically  at  one  end,  provided  its  diameter  be  fo  large  as  to  ad¬ 
mit  of  a  circulation  of  the  atmofpheric  air  in  fufficient  quantity 
to  maintain  the  combuftion  of  the  gas.  The  conditions  ef- 
fentially  neceffary  for  this  purpofe  are :  ift,  1'hat  the  fub- 
fiance  of  the  tube  be  elaftic,  proper  for  producing  an  echo; 
that  is  to  fay,  for  refledling  the  undulations  which  proceed 
from  the  fonorous  point:  a  tube  of  paper  or  pafteboard  wdll 
emit  no  found,  gd.  The  flame  muft  be  produced  by  a  cur¬ 
rent  of  hydrogen  gas.  An  inflamed  jet  of  the  vapour  of  fpirit 
of  wine  or  ether,  a  lighted  taper,  &c.  are  incapable  of  making 

the  tube  emit  any  found. 

•/ 

®  From  the  Journal  de  PhjJlque,  Fruflidor,  an.  lo. 
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Let  us  now  examine  what  takes  place  in  this  experiment. 
There  mull;  be  a  certain  point,  which  may  be  called  the  fo- 
norous  point",  it  is  at  this  point  that  the  vibrations  which 
communicate  to  the  air  an  undulatory  motion  are  produced. 
This  point  is  the  place  of  combuliion;  for  by  changing  the 
portion  of  that  place  the  founds  may  be  varied,  as  M.  Pidiet 
pruved  bv  a  fenes  of  experiments.  This  gentleman  obferved 
alfo  in  that  point,  'bv  means  of  the  fmoke  with  which  he 
filled  the  tube,  a  continual  fucceflion  of  vibrations.  Tliefe  vi- 
br.itions  give  birth  to  undulations,  which  are  propagated  with 
a  'nowri  and  determined  velocity,  and,  llriking  the  tides  of 
the  tube,  are  refledfed  with  the  fame  velocity  as  that  with 
which  they  reached  them.  When  the  diftance  of  the  fides  of 
the  tube  is  fuch  that  the  reflcdlions  backwards  and  forwards 
are  ifochronous  with  the  vibrations  natural  to  the  fonorous 
caufe,  the  found  increafes  in  intenfity,  and  becomes  mufi- 
caliy  appreciable.  It  appears  alfo  that  the  reflected  undula¬ 
tions  re-aCl  on  the  primitive  vibrations  produced  in  the  place 
of  combuftion,  and  render  them  harmonically  regular  with 
them ;  for  a  certain  f^iace  of  time  is  alnioft  always  neceflary 
before  the  inftrument  has  acquired  a  regular  and  full  found : 
the  tone  of  the  tube  will  be  higher  or  lower  according  to  the 
greater  or  lefs  number  of  undulations  which  take  place  in  a 
given  time. 

There  is  another  eflTential  fact  to  be  obferved  in  the  expe¬ 
riment  which  we  here  examine  :  the  temperature  of  the  co¬ 
lumn  of  air  is  not  the  fame  throughout  its  whole  length.  At 
the  fonorous  point,  that  is  to  fay,  the  place  of  combuftion, 
the  temperature  is  exceedingly  high;  it  is  fuch,  that  the  ex¬ 
tremity  of  the  aperture  of  the  glafs  through  which  the  hy¬ 
drogen  gas  iffues  is  conflantly  in  a  ftate  of  incandefcence : 
if  an  inflamed  jet  of  the  vapour  of  fpirit  of  wine  or  ether  be 
fubttituted  for  a  current  of  hydrogen  gas,  the  heat  is  viflbly 
w^eaker.  According  to  fome  experiments  it  appears  probable 
alfo  that  the  temperature  of  the  chamber  where  the  experi¬ 
ment  is  made,  and  the  purity  of  the  air  in  the  chamber,  may 
have  fome  influence  on  the  refult. 

The  objedt  of  my  refearches  was  to  difeover  the  caufe  of 
thefe  pheenomena,  and  how,  and  bv  w'hat  means,  thefe  fono¬ 
rous  vibrations  are  produced.  During  the  combuition  of  hy¬ 
drogen  gas,  it  is  well  known  that  there  is  a  produdfion  of 
water,  and  this  water  appears  under  the  form  of  vapours. 
The  place  of  the  combuilion  being  at  a  high  temperature, 
thefe  vapours  muft  acquire  a  large  \olume;  but,  coming  im¬ 
mediately  into  contadf  with  air  lefs  heated,  their  volume  mufl; 
be  rapidly  diminifhed.  A  vacuum  therefore  mull  be  formed, 
5  into 
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into  which  the  air  rushes  to  be  repelled  by  the  new  vapouVs^ 
that  contradi  in  their  turn.  Is  it  from  this  alternate  motion, 
produced  by  the  great  expanfioii  and  fubfequent  contraction 
of  the  vapours,  that  the  fonorous  vibrations  refult  *  ? 

Such  were  the  conjectures  which  might  be  formed  on  the 
probable  caufe  of  this  phacnomenon,  when  I  accidentally 
met  with  a  faCf  which  appeared  to  me  to  give  them  fome 
weight. 

I  had  a  thermometer  tube  about  a  line  in  diameter,  at  the 
extremity  of  v/hich  a  fmall  bulb  was  blown.  In  this  bulb 
W'as  a  drop  of  water,  which  I  wiflied  to  expel :  for  this  pur- 
pofe  I  expofed  the  bulb  feveral  times  to  the  flame  of  a  fpirit- 
of-wine  lamp.  I  was  agreeably  furprifed  to  hear  the  tube 
emit  a  harmonious  found. 

To  repeat  this  experiment  wdth  fuccefs,  the  tube  employed 
muft  be  from  i  to  2  or  3  lines  in  diameter :  its  length  may 
be  about  from  3  to  4  or  5  inches :  it  rnuft  have  blown  at  one 
of  its  extremities  a  bulb  the  diameter  of  which  is  about  triple 
that  of  the  tube.  It  is  not  neceflary  that  it  fhould  be  regular. 
It  even  appears  that,  if  it  w'ere  a  little  flatted,  the  found 
emitted  would  be  higher.  Into  this  bulb  introduce  a  little 
quantity  of  water  or  mercury,  and  then  expofe  it  to  a  flrong 
heat :  that  of  a  common  fpirit-of-wine  lamp  will,  in  general, 
be  fufficient;  but  the  flame  mull  be  large  and  flrong  when 
the  operation  is  performed  with  a  large  tube.  After  the  bulb 
has  been  expofed  for  fome  moments  to  the  heat,  it  will  emit 
a  found.  Tubes  of  a  large  diameter  produce  a  found  low^er 

It  appears  to  me  probable  that  the  found  produced  by  the  air  which 
ruflies  into  the  vacuum  is  more  intenfe  than  that  which  refults  from  an 
€xpanfive  force.  The  dreadfnl  noife  occafioned  by  the  detonation  of  bub¬ 
bles  of  hydrogen  gas  and  oxygen  is  well  known,  and  yet  the  fghteft  ob- 
je6ls  which  furround  the  velfel  are  not  even  agitated  by  it ;  whence  we  may 
conclude  that  this  phsenomenon  is  produced  by  the  fudden  vacuum  refult- 
ing  from  the  deftnidtion  of  the  gas.  The  detonation  of  an  iiitiammable 
gas  piftol  is  much  ftrongcr  than  that  of  the  air-gun,  though  the  eifeft  is 
Jefs  confiderable ;  probably  becaufe  in  the  pihol  a  vacuum  fncceeds  the 
firft  cxpanfive  force.  Every  body  is  acquainted  with  that  children’s  play¬ 
thing  called  the  humming  top.  It  confills  of  a  hollow  fphere  with  an 
aperture  at  the  circumference,  which  being  made  to  turn  rapidly  on  its 
axis  produces  a  very  flrong  humming  noife.  What  is  the  caule  of  this 
noife?  The  fame,  m  m.y  opinion,  as  that  above  mentioned  :  the  centri¬ 
fugal  force  expels  the  air  from  the  fphere  through  its  aperture ;  a  kind  of 
vacuum  is  formed  in  it,  the  exterior  air  continually  tends  to  enter  it,  and 
is  immediately  repelled,  and  hence  a  feriesof  fonorous  ofcillations.  —  The 
Author. 

The  effeft  here  fpoken  of  feems  rather  to  arife  from  the  velocity  with 
which  the  edge  or  lip  of  the  orifice  meets  the  air  ;  for  the  fame  found  may 
be  produced  by  direAing  a  fiream  of  air  againlt  the  lip  -when  the  top  is 
frationary. — Edit. 
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than  others.  The  fize  of  the  bulb  appears  to  me  alfo  to  con¬ 
tribute  towards  the  fame  effeft.  The  found  will  be  perma¬ 
nent  for  fome  moments  5  it  will  then  gradually  decreafe,  and. 
at  length  will  entirely  ccafe.  By  fuffering  the  apparatus  to 
cool,  and  taking  care  to  make  the  liquid  condenfed  along 
the  iides  of  the  tube  todefcend  into  the  bulb,  the  experiment 
may  be  repeated  as  often  as  may  be  thought  proper. 

Such  is  the  experiment  by  means  of  which,  in  my  opi¬ 
nion,  the  phaenomenon  of  the  harmonious  tubes  may  be  ex¬ 
plained  in  a  fatisfadtory  manner.  Let  us  now  examine  what 
takes  place  in  tubes  with  a  bulb,  and  what  are  the  eflential 
Conditions  neceflary  to  make  them  emit  a  found,  and  let  us 
endeavour  to  difcover  the  caufe  of  this  found.  We  (liall  then 
compare  them  with  the  tubes  employed  with  hydrogen  gas, 
and  (hall  examine  in  what  thefe  two  inftruments  refemble 
each  other  in  the  effedls  they  produce,  the  differences  they' 
exhibit  under  the  fame  relations,  and  the  caufes  of  thefe  dif¬ 
ferences. 

The  effential  conditions  neceffary  to  make  tubes  with  a 
bulb  refound  are:  ift,  That  the  veffel  has  a  bulb  ;  I  was 
never  able  to  excite  fonorons  vibrations  in  a  tube  fimply 
clofed  at  one  of  its  extremities.  2d,  This  bulb  muft  con¬ 
tain  an  evaporable  liquid :  water  fucceeds  very  well ;  but  it  is 
attended  with  the  difadvantage  of  forming  in  the  tube,  when 
it  paffes  from  the  (fate  of  vapour  to  the  liquid  ttate,  a  fmall 
drop  which  often  obftrudts  it  entirely,  and,  Ibmetimes,  falling 
on  the  heated  part  of  the  glafs,  occafions  a  rupture.  Mercury 
is  not  attended  with  the  fame  defedl :  I  was  never  able  to  pro¬ 
duce  founds  with  ether,  fpirit  of  wane,  or  concentrated  ful- 
phuric  acid.  The  quantity  of  liquid  contained  in  the  bulb 
is  not  a  matter  of  indifference;  it  muft  be  as  fmall  as  pofli- 
ble :  if  there  be  too  much,  the  tube  becomes  filled  with  va¬ 
pours,  which  completely  expel  the  air  from  it,  and,  heating  it 
every  where  in  an  uniform  manner,  it  no  longer  emits  any 
found.  The  third  eflential  condition  is  the  application  of  a 
ftrong  heat  to  the  bulb  while  the  reft  of  the  tube  remains 
cold  ;  for,  if  there  be  not  a  very  ftriking  difl'erence  of  tempe¬ 
rature  betw'een  the  bulb  and  the  tube,  there  will  be  no  fonorons 
effedl.  In  the  laft  place,  the  prefence  of  atrnofpheric  air 
is  indifpenfably  neceflary  :  if  it  be  entirely  expelled,  no  effedt 
can  be  produced.  In  ah  the  periods  of  the  experiment  it 
will  be  found  that  the  vapour  fills  only  a  certain  portion  of 
the  inftrument,  and  that  it  always  contains  air.  I  made 
feveral  trials  to  determine  exadlly  the  fpace  occupied  by  the 
vapour  at  the  moment  when  the  found  is  heard ;  and  I  have 
foL]nd  that,  in  fmall  tubes  at  leaft,  this  fpace  is  fomewhat  lefs 

than 
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than  the  volume  of  the  bulb.  To  determine  it_,  I  (hut  with 
iny  finger  the  orifice  of  the  tube :  at  the  moment  when  it 
began  to  found,  1  immerfed  the  orifice  in  mercury,  removed 
my  finger,  and  left  the  apparatus  to  cool.  The  vapour  be¬ 
came  condenfed ;  and  I  could  judge,  by  the  quantity  of  mer¬ 
cury  which  the  prefiure  of  the  atmofpheric  air  made  to  afcend 
in  the  tube,  the  fpace  which  the  vapour  had  occupied. 

Such  are  the  four  conditions  effentially  necefiary  for  ob¬ 
taining  founds  :  a  bulb  at  the  extremity  of  the  tube;  the 
prefence  of  a  very  fmall  quantity  of  water  or  mercury  in  the 
bulb ;  the  application  of  a  ftrong  heat  to  the  bulb  while  the 
reft  of  the  tube  remains  cold ;  and,  in  the  lafi:  place,  the 
limultaneous  prefence  in  the  apparatus  of  vapour  and  atmo¬ 
fpheric  air.  It  is  not  necefiary  to  add,  that  the  orifice  of  the 
tube  muft  always  be  open.  Let  us  now  examine  what  may 
be  the  caufe  of  the  found,  I  wifiied  firft  to  afcertain  whe¬ 
ther  any  chemical  decompofition  of  the  liquid  employed  took 
place.  For  this  purpofe  I  took  a  tube  of  fuch  a  length  that 
the  liquid  might  be  entirely  condenfed  in  it.  I  weighed  it 
carefully  before  I  made  the  experiment :  I  then  made  it  emit 
founds,  and  found,  after  producing  this  effedl  feveral  times, 
that  its  weight  had  neither  increaled  nor  decreafed  ;  whence 
I  concluded  that  caloric  produces  no  chemical  efiedl  on  the 
liquid,  and  that  the  latter  merely  undergoes  fuccefiive  eva¬ 
poration  and  condenfation.  Is  it  to  this  evaporation,  then, 
of  the  liquid,  and  its  condenfation,  that  the  founds  ought  to 
be  afcribed  ?  At  firft  I  believed  that  this  queftion  might  be 
anfwered  in  the  affirmative  ;  but  the  following  confiderations 
made  me  change  my  opinion;  I  firft  obferved  that  there 
might  be  a  fucceffive  evaporation  and  condenfation,  wdthout 
the  tube  emitting  any  found,  on  applying  to  the  bulb  a  fuffi- 
cient  heat,  but  lefs  intenfe  than  that  necefiary  for  making 
the  tube  found.  Secondly,  in  making  the  experiment  with 
a  drop  of  water,  I  conftantly  found  that  the  moment  when  the 
apparatus  began  to  enter  into  acSlion  was  that  when  the  whole 
of  the  water  was  evaporated,  and,  confequently,  when  the 
lieat  afted  on  the  vapour  :  if  a  fingle  atom  of  liquid  remained 
in  the  bulb,  the  tube  was  mute.  From  this  fa£t  I  conclude 
that  the  found  is  produced  by  the  adlion  of  the  caloric  on 
the  vapour,  and  the  reaction  of  the  latter  on  the  atmofpheric 
air.  The  following  is  the  manner  in  which  I  conceive  that 
this  phsenomenon  takes  place :  The  vapour  contained  in  the 
bulb  receives,  by  an  addition  of  caloric  conveyed  to  it  from 
every  part  in  a  large  quantity,  an  iiicreafe  of  volume  and  of 
elafticity ;  it  proceeds  with  force  from  the  bulb  to  the  tube, 
and  expels  the  air  contained  in  it  3  but  this  air  and  the  fides 
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6f  the  tube  take  from  it,  at  the  moment  of  conta6l,  a  portion 
of  the  caloric,  its  volume  decreafes,  at  the  fame  inftant  a 
vacuum  takes  place,  and  the  air  refumes  its  primitive  fpace. 
A  new  addition  of  caloric  reftores  to  the  vapour  its  whole 
elafticity,  a  part  of  which  it  foon  lofes  in  the  fame  manner. 
This  is  a  confequence  of  the  ofcillations  of  that  nature  which 
give  to  the  air  an  undulatory  movement.  The  undulations 
reflefted  by  the  fides  of  the  tube  become  fonorous  and  ap¬ 
preciable  when  they  are  ifochronbus  with  the  ofcillations 
produced  by  the  caufe  I  have  indicated.  From  fome  tubes 
it  is  impoffible  to  produce  any  found  ;  in  thefe  I  am  of  opi¬ 
nion  that  the  refle(^ed  undulations  cannot  harmonize  with 
the  primitive  ofcillations,  and  that  the  one  deftroy  the  other. 
In  tubes  with  bulbs,  the  found,  after  a  certain  time,  becomes 
weaker,  and  at  length  ceafes.  This  may  be  explained  by  the 
propagation  of  heat  along  the  fides.  When  the  bulb  is  very 
warm,  and  the  tube  cold,  the  vapour  which  rifes  from  the 
bulb  fuddenly  lofes  a  part  of  its  volume,  and  the  ofcillations 
thus  produced  are  ftrong  and  frequent;  but  when  the  tube 
has  acquired  a  certain  degree  of  heat,  the  vapour  gradually 
decreafes  in  volume  by  palfing  from  a  very  hot  temperature 
into  a  place  lefs  warm  indeed,  but  which,  however,  has  a 
fufficient  degree  of  heat  to  make  the  ofcillations,  which  be¬ 
come  weaker  and  fainter,  to  ceafe  at  length  entirely.  That 
Inch  is  the  caufe  of  the  ceflation  of  the  found  may  be  proved 
by  applying  a  ftrong  heat  to  the  part  of  the  tube  already 
heated,  maintaining  at  the  fame  time  the  fame  degree  of 
heat  under  the  bulb  :  by  thefe  means  the  limits  of  the  tem¬ 
peratures  are  again  very  abrupt,  and  the  found  will  be  repro¬ 
duced  in  its  full  force.  It  may  be  readily  conceived  that  the 
fubftance  of  the  tube  muft  be  fome  matter  a  non-condu6lor 
of  heat :  glafs,  therefore,  is  preferable. 

Let  us  now  compare  the  apparatus  of  a  tube  having  a  bulb 
with  thofe  tubes  in  which  hydrogen  gas  is  employed.  In 
the  latter  we  have  every  thing  neceflary  for  the  produiSlion  of 
fdund,  a  vapour  very  hot,  and  confequently  highly  elaftic ; 
for,  as  already  obferved,  the  place  of  the  combuftion  is  at  fo 
high  a  temperature  that  the  beak  of  the  glafs  is  conftantly 
t*ed.  ^  This  hot  and  elaftic  vapour,  at  the  moment  of  its  pro¬ 
duction,  is  in  contaCl  with  the  cold  air,  which  enters  the 
tube  at  the  bottom  and  iftues  at  the  top;  its  volume  muft 
then  decreafe  a  moment  after  it  has  touched  that  cold  air : 

hot  vapours  fucceed  the  former,  and  contraCl  in  their 
turn.  This  alternate  expanfion  and  contraClion  gives  birth 

to  the  undulatory  movement  of  the  air,  and  fonorous  undula¬ 
tions,  • 
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We  have  already  feen  that  an  inflamed  jet  of  fpirit  of  wiriS 
or  of  ether  cannot  make  the  tube  found.  This  is  a  new 
proof  of  what  I  have  advanced,  that  to  produce  found  there 
niufl  be  a  great  difference  between  the  temperature  of  th^ 
vapour  and  that  of  the  furrounding  air.  In  this  cafe  there 
is  a  fuceeffive  formation  and  condenfatiori  of  vapour,  for  the 
water  ftrearriS  along  the  fides  of  the  tube  5  but  the  place  of 
combuftioii  has  a  much  inferior  degree  of  heat  to  what  it  has 
when  hydrogen  gas  is  burnt,  and  confequently  the  vapour 
produced  has  lefs  heat  as  well  as  lefs  elaflicity.  This  cafe  is 
analogous  to  that  already  mentioned^  when  we  faid  that  afuc-» 
ceffive  evaporation  and  condenfation  of  the  liquid  might  be 
produced  in  a  tube  having  a  bulb,  without  any  fonorous  ef¬ 
fects,,  by  expofing  the  bulb  to  a  certain  degree  of  heat>  but 
lefs  intenfe  than  Jiat  neceffary  for  making  t|ie  tube  emit  a 
found.  WefliOLild  not  be  furprifed  if  lefs  heat  were  produced 
by  the  combuftion  of  fpirit  of  wine,  or  ether,  than  by  that  of 
hydrogen  gas,  when  it  is  confldered  that  in  the  latter  cafe 
all  the  caloric  contained  in  this  gas,  and  in  the  oxygen  of  the 
atmofpheric  air  confumed,  becomes  fenfible  heat,  and  unites 
itfelf  entirely  with  the  vapour  produced.  On  the  other  hand, 
in  the  combuftion  of  an  inflammable  fubftance,  fuch  as  fpirit 
of  wine,  we  have  only  the  calorie  of  the  oxygen  confumed, 
rendered  fenfible,  and  which  is  in  -a  great  meafure  ahforbed 
by  the  formation  of  carbonic  acid  gas,  fo  that  it  is  only  the 
excefs  which  joins  the  vapour.  It  is  therefore  not  afioniming 
that  we  have  not  heat  fufficient  to  give  to  this  vapour  all  the 
elafticity  neceflTary  for  the  produ61:ion  of  found  :  the  prefence 
of  the  carbonic  acid  gas  refulting  from  the  combuftion  may 
alfo  be  an  obftacle  to  the  fonorous  vibrations. 

In  tubes  employed  with  hydrogen  gas,. the  found  is  much 
ftronger  than  in  thofe  having  bulbs :  befides,  in  the  former 
jt  is  permanent,  in  the  latter  it  continues  only  a  few  mo¬ 
ments.  The  reafon  of  this  is  as  follows :  In  the  apparatus 
with  hydrogen  gas  the  tube  is  open  at  both  extremities,  con¬ 
fequently  there  is  formed  a  current  of  frefli  air,  which  enters 
at  the  bottom  and  iflfues  at  the  top  ;  this  current  of  air  fweep- 
ing  along  with  the  hot  and  elaftic  vapours  receives  their  im-* 
pulfe,  and,  by  taking  from  them  a  portion  of  caloric,  dimi- 
nifhes  their  volume:  we  find  here,  therefore,  the  moft  eifen-j 
tial  condition  for  the  prodiuTion  of  an  intenfe  and  permanent  i 
found,  viz.  a  great  diflTerence  between  the  temperature  of  the; 
air  and  that  of  the  vapour ;  and  this  difference  always  rcmairiS  r 
the  fame  by  the  continual  renovation  of  the  air ;  but  thi^f 
does  not  take  place  in  tubes  with  bulbs,  and  therefoxe  thej 
found  they  emit  is  weaker  and  of  fliorter  duration,  I 
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■  prom  tills  principle,  that  the  great  difference  between  the 
temperature  of  the  vapour  and  air  is  neceffary  for  the  pro- 
du6lion  of  found,  it  may  be  eafily  conceived  that  ev^ery  thing 
which  tends  to  augment  the  heat  of  the  current  of  air,  and 
to  diminifh  that  produced  by  the  combuftion  of  the  gas,  w  ill 
tend  alfo  to  weaken  or  even  to  annihilate  the  found  of  the 
tube:  but  thefe  two  circumftances  are  united  in  a  warm 
chamber  filled  with  people :  the  current  of  air,  inftead  of 
being  cool,  is  hot,  and  the  quantity  of  oxygen  being  there 
lefs,  the  heat  produced  will  be  of  lefs  ftrength.  It  needs 
therefore  excite  no  afironifiiment,  that  in  fuch  chambers  the 
experiment  does  not  always  fucceed. 

Brugnatelli  produced  founds  in  tubes  merely  by  the  com¬ 
buftion  of  phofphorus.  Some  philofophers,  conceiving  that 
the  fonorous  effedls  were  owing  in  a  peculiar  manner  to  the 
hydrogen  gas,  have  been  induced  to  infer  the  prefence  of  that 
fubftance  in  phofphorus.  From  what  has  been  faid,  is  it  not 
more  fimple  to  explain  this  pbajnomenon  by  the  produftioii 
of  the  phofphorous  acid  under  the  form  of  vapours,  which, 
receive  a  great  degree  of  elafticity  from  the  caloric  difengaged 
during  the  combuftion,  and  the  volume  of  which  is  foon  di- 
miniflied  by  the  conta6l  of  the  cold  air  ?  bV e  find  there  the 
alternate  expanfion  and  contradfion  neceifary  for  communi¬ 
cating  to  the  air  the  undulatory  motion  proper  for  producing 
founds. 

Such  are  the  few  obfervations  I  have  had  an  opportunity 
of  making  on  harmonious  tubes)  I  hope  they  will  prove  in 
fome  meafure  interefting  to  thofe  particularly  engaged  with 
this  branch  of  philofophy,  and  that  they  will  contribute  to¬ 
wards  making  them  pay  attention  to  this  curious  fabf  hitherto 
negledled. 


V.  On  Tainting.  By  Mr,  E,  Da  yes.  Painter, 

Essay  V. 

On  Invention, 

Then,  bold  Invention,  all  thy  powers  diffafe, 

Of  all  thy  Mers  thou  the  nobleft  mufe  ; 

Thee  ev’ry  art,  thee  ev’ry  grace  infpires, 

Thee  Pheebus  fills  with  all  his  brightefi;  fires. 

Mason’s  FresnoY, 

We  ftroiild  never  forget  that  the  value  of  every  art  arifes 
from  the  degree  of  mental  capacity  requlfite  to  its  produdlion, 
and  the  degree  of  inftruclion  or  pleafure  refulting  tiierefrom. 

Hence 
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Hence  invention  is  juftly  ranked  as  the  iird  and  mod  nohU 
part  of  the  art ;  by  it  we  diftinguifli  the  philofopher  from  the 
mere  painter,  for  he  wdiofe  powers  are  confined  to  imitaiiori 
deferves  no  better  name. 

Invention  not  only  relates  to  the  way  in  which  the  artifi 
tells  the  ftory,  but,  in  a  higher  fenfe,  requires  the  aid  of 
fuch  probable  incidents  as  may  contribute  to  its  further  illuf- 
tration.  Raphael,  in  his  Paul  at  Lyftra,  has  finely  con¬ 
trived  to  fhow  the  miracle  wTought,  by  making  one  of  the 
fpeftators,  *  full  of  wonder  and  aftonifhment,  lifting  up  the 
drapery  to  examine  the  limbs  that  have  acquired  their  proper 
fhape.  N.  Pouflin,  to  convey  an  idea  of  the  fize  of  Poly¬ 
phemus,  has  placed  him  on  the  diftant  mountains,  and,  by 
interpofing  a  great  medium  of  air,  has  feparated  him  from 
the  figures  of  the  fame  fize  on  the  fore-ground,  and  thereby 
produced  a  gigantic  efiedt  that  beggars  all  defcription.  Barry, 
in  his  pidlure  of  Elyfium,  has  reprefented  fpiritual  beings 
condiuSling  the  earth,  thereby  indicating  that  the  world  is 
governed  by  a  fupreme  intelligence 

The  laws  that  govern  hiftorical  painting  are  not  confined 
to  it,  but  extend  to  every  other  fpecies  of  compofition  :  hence 
It  becomes  the  moft  noble  part  of  the  art,  and  from  which 
all  the  others  are  but  as  fo  many  branches.  It  not  only  re¬ 
quires  a  thorough  knowledge  of  the  human  figure,  but  its 
attire,  with  landfcape,  architcdlure,  &c.;  fo  that  we  may 
juftly  term  it  the  only  univerfal  part  of  the  art. 

Some  men,  who  term  themfelves  artifts,  move  in  an  orbit 
fo  confined  that  their  motions  are  fcarcely  difcernible  without 
the  aid  of  fome  ftrong  magnifier.  Unfortunately  for  the  arts, 
the  trifler  meets  with  the  moft  fuccefs ;  perhaps  the  higher 
parts  of  tin?  art  are  not  fo  immediately  within  the  reach  of 
the  capacity  of  the  common  obferver :  like  jewels,  their  in- 
trinfic  value  is  known  but  to  few.  Sir  Jofhua  juftly  ob- 
ferves,  that  the  loweft  ftyle  will  be  the  moft  popular,  as  it 
falls  wi thill  the  compafs  of  iterance  itfelf;  and  the  vulgar 
will  always  be  pleafed  with  what  is  natural,  in  the  confined 
and  mifunderftood  fenfe  of  the  \Yord.'"  Wifdom  is  rather 
an  unprofitable  cammocrity;  for  ^  too  often  find  in  life  the 

*  The  above  is  one  of  a  ferics  of  pi6tnres  preferred  in  the  great  room 
of  the  Soc’.ety  of  Arts  in  the  Adelphi.  In  thofe  pictures  the  nrtift  may 
be  laid  to, have  invented  his  fubjefts  altogether,  and  lias  fo  conne6led  them 
as  to  illuftrate  that  great  moral  truth,  that  the  attainment  of  happinefs, 
individual  as  well  as  public,  depends  on  the  cultivation  of  the  human  fa¬ 
culties/’  They  exhibit  a  fine  I'yflcm  of  ethics,  at  tlie  fame  time  that  they 
txprefs,  in  a  moft  deteimined  and  mafterly  way,  the  beauty  and  advan¬ 
tages  of  legifladon.,  .  , 
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Ignorant  the  inofl  fuccefsfuh  and  the  moil  fuccefsful 
the  mod  honoured. 

The  great  artifts  of  former  times  did  not  only  pra^fife 
hiftory,  but  portrait^  nay  even  landfcape^  and  often  excelled 
in  architecture  :  then  it  was  that  one  good  work  was  enough 
to  infure  a  man  fuccefs  and  fortune,  while  now  twenty  hady 
ones  will  fcarcely  furnith  him  bread.  Little  and  poor  fpirits 
have  formerly  made  them  feparate  ftudies,  and  their  inability 
difqualified  them  from  teaching  on  a  more  liberal  and  exten- 
five  fcale,  and  now  the  praClice  of  many  is  inlignificant  and 
contemptible. 

Man  loves  himfelf,  and  of  courfe  is  interefted  in  whatever 
relates  thereto :  hence  the  great  end  of  painting  fhould  be, 
recording  aClions  of  great  perfonal  patience,  fufferance,  or 
heroifm ;  but,  above  all,  embodying  fome  important  moral 
truth  for  the  edification  of  mankind* 

Some  lofty  theme  let  judgment  firft  fupply, 

Supremely  fraught  with  grace  and  majefty; 

For  fancy  copious,  free  to  ev’ry  charm 
That  lines  can  circumfcribc ,  or  colours  warm  ; 

Still  happier  if  that  artful  ttieme  difpenfe 
A  poignant  moral  and  inftru6tive  fenfe. 

Mason’s  Fresnoy. 

That  part  of  painting  termed  the  ornamental  may  pleafe 
and  delight;  but  he  who  in  his  works  combines  fublimity  with 
fentiment,  may  be  juftly  faid  to  have  reached  one  of  the 
higheft  points  of  human  felicity,  and  does  an  honour  to  the 
ignorant  by  railing  them  from  their  own  native  infignificance 
to  rank  with  the  higheft  order  of  earthly  beings ; 

The  dulleft  genius  cannot  fail 
To  find  the  moral  of  my  tale  : 

That  the  diflinguifh’d  part  of  men, 

With  compafs,  pencil,  fword,  or  pen, 

Should  in  life’s  viht  leave  their  name, 

In  charafters  which  may  proclaim, 

I'hat  they  with  ardour  flrove  to  raife 

At  once  their  arts  and  country’s  praife.  pRiOR. 

In  the  choice  of  our  fubjeCt  we  fhould  prefer  thofe  beft 
known,  and,  if  poffible,  fuch  a  one  as  may  carry  with  it  a 
general  intereft.  As  a  poet,  Milton  was  particularly  happy  in 
his  Paradife  Loft;  it  is  not  the  deftruclion  of  a  city,  or  the 
condu6l  of  a  colony,  but  the  fate  of  worlds,  which  involved 
the  happinefs  of  mankind  at  large.  The  Greek  and  Roman 
hiftory  with  their  fables,  alfo  the  hiftory  of  our  own  nation, 
and  the  works  of  our  beft  poets,  furnifh  infinite  matter  for 
ftudy,  as  well  as  thofe  grand  and  fublime  fubje6ls  that  occur 
in  the  Old  and  New  Teftament. 
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But  m  our  choice  from  the  above^  or  other  work,  we 
are  not  bound,  like  cattle,  to  follow  a  leader;  the  fubjedls 
unhandled  are  endlefs;  thofe  in  the  Bible  abound  from  the 
mod:  fimple  paftoral  to  fuch  as  are  in  the  higheft  degree  fub- 
lime.  Befides,  by  exerting  a  proper  degree  of  independence 
we  fliall  not  only  be  left  free  to  adl,  but  thereby  (land  the 
greater  chance  to  give  our  works  the  charafter  of  originality. 
What  could  be  more  mortifying  than  to  have  it  faid  that  the 
heft  part  of  our  pidlure  was  pitifully  ftolen  from  another  ? 
This  would  render  us  like  the  poor  animal  when  ftripped  of  his 
borrowed  clothes,  in  which  he  looked  fo  formidable,  when  be* 
hold  he  proved  a  mere  afs  !  Such  a  condudt  cannot  be  juftified 
by  any  example  found  in  a  great  mafter,  whatever  proofs  he 
had  given  of  his  powers  of  invention,  and  it  would  be  equally 
unpardonable  in  an  artift  of  lefs  celebrity.  Nothing  can  be 
fo  contemptible  as  that  poornefs  of  fpirit  that  goes  limping 
after  another,  crawling  over  objects  like  a  flug,  and  leaving 
nothing  but  Dime  behind  :  he  never  can  be  great  that  docs  not 
greatly  dare.  The  mind,  adfing  from  its  own  impulfe,  will 
energize  with  more  vigour  than  it-  poffibly  could  by  feeing 
objects  through  the  medium  of  another’s  feelings.  He  who 
imitates  the  manner  of  another  debafes  himfelf,  by  giving 
his  company  to  the  fervant  when  the  miftrefs  is  ready  to  en¬ 
tertain  him. 

Prints  and  drawings  are  ufeful  to  pleafe  the  eye  or  enrich 
our  thoughts,  or,  by  having  them  before  us,  to  keep  up  the 
fervour  of  the  mind  while  employed  on  fimilar  works  of  our 
own :  then  it  is  we  may  catch  a  grace  from  a  figure,  a  grand 
or  beautiful  caft  of  drapery,  or  a  thought  that  may  give  energy 
or  brilliancy  to  our  own,  and  that  without  copying.  Collec¬ 
tions  of  good  prints  are  highly  valuable  to  the  artift ;  they 
add  a  noblenefs  to  his  conceptions,  aud  raife  and  warm  his 
imagination :  fo  do  fine  defcriptions  in  hiftory  and  poetry. 
The  prints  after  Raphael,  M.  Angelo,  and  the  Caracci,  will 
afford  a  fund  of  entertainment  and  inftrudlion;  and  fine  in- 
ftances  of  forms  in  the  back-grounds  of  Titian  and  Paul  Vero- 
nefe  will  be  found  with  occafional  good  compofition.  Rubens’s 
prints  by  Bolfwert  will  be  highly  worthy  attention,  as  well 
as  thofe  after  the  moft  celebrated  French  and  Britifti  artifts. 

We  ftiould  be  careful  not  to  fuffer  our  purfuits  to  be  inter¬ 
rupted  by  vulgar  opinions  or  prejudices,  but  purfue  our  ftudies 
full  of  the  convidlion,  that  patience  and  perfeverance  will 
lead  to  perfection.”  Nothing  can  be  more  abfurd  than  to 
imagine  one  perfon  too  lively  for  fuch  a  lludjq  another  too 
grave,  or  a  third  too  fobcr  or  honeft  for  a  geilius  :  the  fadf  is, 
if  we  fuffer  the  opinions  of  others  to  afledf  our  choice  or  over¬ 
power 
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pdWer  onr  refolves,  we  refign  ourfelves  up  to  the  mofl  igno¬ 
minious  flavery,  by  giving  up  the  right  of  regulating  our 
Own  lives.  When  we  have  arrived  at  this  part  of  the  art, 
we  mu  ft  place  fome  confidence  in  our  own  fkill,  otherwife 
we  fhall  be  liable  to  perpetual  embarraftineiit  from  the  va¬ 
rious  opinions  of  others  ;  we  fliould  reft  fatisfied  if  our  works 
do  not  violate  any  principle  in  nature  or  rule  of  art.  He 
who  is  doubtful  of  his  own  abilities  will  derive  little  advan¬ 
tage  from  the  remarks  of  others,  and  the  refult  of  his  inquiry 
will  produce  a  mafs  of  crude  and  independent  hints,  that  can¬ 
not  poffibly  be  reconciled,  or  colleHed  into  one  point.  A 
proper  confidence  is  neceflary ;  he  cannot  hope  to  fucceed, 
who,  before  he  begins,  doubts  if  his  abilities  be  equal  to  the 
undertaking. 

As  it  is  the  great  end  of  art  to  ftrlke  the  imagination,  when 
we  have  made  choice  of  a  fubjeH  that  is  lofty,  grand,  or 
beautiful,  we  muft  be  careful  that  it  does  not  fufter  in  our 
hands  by  the  introduHion  of  poor  or  mean  thoughts,  ugly, 
infignificant,  or  common-place  objects.  Baffan,  whatever 
fubje6t  he  chofe,  reprefented  it  by  the  peafants  of  his  own 
country  5  which  deprived  it  of  every  merit  but  fiieh  as  de¬ 
pended  on  colour  and  effect.  How  oppofite  the  conduct  of 
Raphael  in  the  Cartoons  !  who,  knowing  how  much  was  ex- 
peHed  from  thofe,  who  praftifed  the  great  ftyle,  has  infufed 
all  the  noblenefs  he  was  mafter  of  into  his  apoftles,  notwith- 
ftanding  hiftory  furnifties  no  authority  for  fo  doing.  As  we 
cannot  make  our  hero  talk  greatly,  we  muft  make  him  appear 
capable  of  great  atStions,  by  adding  all  the  externals  of  dig¬ 
nity  and  grandeur  correfpondent  to  high  fentiment  and  great 
aHionq  a  power  which  all  men  wifti,  but  few^  attain. 

As  it  is  in  our  power,  fo  it  is  our  duty,  to  produce  that 
unity  which  nature  does  not  always  do.  Thornfon  has  finely 
heightened  the  death  of  Amelia  by  the  thunder-ftorm,  A 
murder  perpetrated  in  a  gloomy  day,  or  at  night,  will  afte£l 
our  feelings  more  ftrongly  than  in  a  broad  flaring  light. 

Events  become  more  compact,  and  of  courfe  more  inte- 
refting,  by  making  the  inanimate  fcenes  of  nature  more  dread¬ 
ful  or  lovely,  or  by  adding  a  more  fublime  call  to.  the  human 
countenance. 

Though  many  things  in  nature  and  art  Exceed  expe£lation, 
vet  nothing  fenftble  has  the  powder  to  exceed  or  even  equal 
the  capacity  of  thought :  it  is  from  this  power  of  the  mind 
the  artift  derives  his  advantage.  Mountains  may  be  ima¬ 
gined  loftier  or  more  pi(5furefque,  lakes  more  exteufive  and 
clear,  rivers  more  rapid  or  flow,  rocks  more  vaft  and  wild, 
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caverns  more  gloomy,  ruins  more  majeftic,  and  tlie  wliofe 
face  of  nature  drelTed  in  lun  or  fliade  as  bell  fuits  our  pur- 
pofe,.  while  we  may  render  the  human  figure  more  beautiful 
or  grand. 

The  painter  of  hiftory,  like  the  hifiorian,  reprefents  the. 
event^  not  the  many  which  is  the  province  of  the  portrait- 
painter  and  biographer. 

The  Dutch  have  treated  hiftory  under  clrcum fiances  lb 
purely  local,^  that  Chrifi  has  appeared  in  the  ftorra  in  a  com¬ 
mon  fifhing-boat  with  the  tri-eoloured  flag  flying;  and  Da- 
lila  cutting  a  lock  from  a  huge  black  peruke  of  the  end  of 
the  17th  century. 

Two  advantages  refult  from  going  to  remote  hifiory  for 
our  fub^e6ls  t  one  is,  k  becomes  more  venerable;  another  iS;, 
that  the  inaccuracies  of  cojlume  are  not  fo  eafily  perceived. 

The  two  divifions  of  hifiory  generally  rank  under  the  grand 
fiyle,  and  what  sir  Jofliua  terms  the  ornamental,  but  which 
from  ks  delighting  in  variety  is  better  dcferibed  by  the  word 
pi  Sizer  sfque,.  which  is  oftener  applied,  and  not  of  fo  debafing 
a  nature.  The  pi^urefque  is  founded  on  an  union  of  the 
regular  and  irregular,  the  grand  or  Ample,  or  the  regular 
only  ;  for  inftance,  the  arch  of  a  bridge  which  is  uniform  is 
Ample  and  grand,  but  being  broken  it  becomes  irregular  or 
pi6lurefque  :  decorations  of  ivy  have  a  fimilar  eflfe^f.  A  head 
and  body  feen  in  front,  with  the  hair  flowing  uniformly  on 
each  fide,  as  we  fometimes  fee  in  the  portraits  of  Georgione 
and  Titian,  is  grand  ^  incline  the  head,  and  vary  the  hair  on 
one  fide,  it  changes  its  cbara(fi:er  to  the  pi(Elurefque..  Similar 
groups,  nay,  even  Angle  figures,  perfeAly  alike,  often  cha- 
radlerize  the  highefi  fimplicky  of  compofition,  as  in  fome  of 
Raphael’s  pictures,  and  of  which  there  is  a  fine  infiance  by 
Titian  in  the  church  of  the  Friars  of  St.,  Francis  at  Venice;, 
an  etching  of  which,  by  Le  Febre,  is  in  every  one’s  hand. 
Pouflin  {flowed  it  in  his  landfeapes,  in  his  buildings,  and 
in  the  firaight  and  parallel  fiems  and  uniform  foliage  of  his 
trees.  The  pi<fturefque,  on  the  contrary,-  is  feen  in  the  con- 
trafied  groups  of  Rubens ;  the  eroffing  and  winding  of  the 
fiems,  irregular  foliage  of  trees,  and  in  broken  buildings;  but 
ever  accompanied  with  a  beautiful  choice  \  for,  as  before  ob- 
ferved,  if  the  pifturefque  was  to  be  feparaterl  from  the  beauti¬ 
ful  :  there  would  be  nothing  left  worthy  the  dignity  of  painting* 
The  grand  fiyle  requires  the  greatefi  fimplicky  of  conduct : 
the  rejedVion  of  all  things  little  is  necefiary  to  its  completion, 
not  only  as  to  difpofition,  form,  the  minutiae  of  colour  and 
cftetSf,  but  to  the  total  difregard  of  all  the  trickery  of  penciling  x 
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iLLove  all,  if  our  fubje<9:  is  lofty,  vve  mufl  be  careful  not  to 
adn3it  any  thought  that  is  trifling  or  mean;  a  fault  many  of 
the  old  mafters  are  not  entirely  free  from. 

The  drapery  fliould  partake  of  the  fame  great  character: 
all  the  minute  parts  muft  be  rejected,  the  folds  lliould  be 
broad  and  Ample,  pofTefs  an  eafy  communication,  and  grace¬ 
fully  follow  each  other  as  by  chance. 

The  application  of  thofe  ftyles  mufl:  depend  on  the  nature 
of  the  fubje6f  all  together  ;  the  choice  of  the  Roman  fchooi 
required  a  fimplicity  of  conducSf  which  mufl:  neceffarily  ruii 
through  the  whole  pidlure.  The  fubjedts  of  the  Cartons 
would  fuflcr  by  a  defi;ru6lion  of  the  unity,  from  changing  the 
chara<Sler  of  any  part :  the  unafl'edled  compofition,  folemnity 
of  colour,  the  broad  and  Ample  folds  of  the  drapery,  form  a 
whole  that  would  be  deftroyed  by  attaching  lliowy  colour,  or 
changing  the  character  of  the  compofition  or  drapery  to  the 
pifturefque.  But  fportlve  fcenes,  feafts,  procelflons,  and 
marriage  ceremonies,  fuch  as  were  principally  chofen  by  the 
Venetians,  perfc<RIy  agree  with  that  pifturefque  eflfecSf  arifing 
from  fplendour  of  colour,  oppofition  of  light  and  fhade,  con- 
traft,  and  variety  of  draperies. 

This  character  appears  to  arife  (as  before  obfervecl)  out  of 
the  very  nature  of  the  fubjeft.  Who  that  wiflied  to  repre- 
fcnt  an  afl'afllnatlon  would  introduce  fplendid  colours,  or 
great  vivacity  of  light?  On  the  contrary,  would  he  not  ra¬ 
ther  ufe  fad  and  folemn  ones,  with  darknefs,  obfeurity,  and 
great  depth  ? 

What  has  reduced  the  Venetian  fchooi  is  want  of  ex- 
preflion.  Paul  Veronefe,  in  his  pr6lure  of  Mary  Magdalen 
anointing  the  feet  of  Jefus,  has  made  it  a  mere  cating-match 
of  Venetian  fenators ;  and  Tintoret,  in  his  Marriage  at  Cana, 
has  made  the  company  fcarcely  notice  the  miracle  of  turning 
the  water  into  wine. 

True  hiflory  fliould  never  have  its  gravity  diflurbed  by  any 
improbable  or  impoffible  circum fiance.  What  can  he  more 
abiLird  than  Raphael’s  flying  apoftles  in  the  Attila,  the  an¬ 
gels  in  the  battle  of  Conftantine,  or  St.  Cecilia  in  the  fame 
pi6fure  with  St.  Paul,  St.  John,  St.  Auguflin,  and  Mary 
Magdalen  ?  The  fame  artifl  in  the  School  of  Athens  has 
confounded  all  the  circumfiances  of  time  and  place.  Bow 
unlike  is  the  condu6l  of  a  great  modern  artifi,  who,  in  bring- 
ing  together  a  number  of  great  characlers  that  lived  at  re¬ 
mote  jieriods  from  each  other,  has  wifely  placed  them  in 
Klyfiuin  ?  In  the  picSlure  by  Titian,  in  the  church  of  St. 
Francis  in  Venice  (formerly  alluded  to),  we  find  the  Virgin 
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and  Child,  St.  Peter,  Si.  Francis,  and  Venetian  fenators^  to 
the  entire  deftrudlion  of  chronology. 

Thofe  who  choofe  to  exert  their  fancy  had  better  invent 
their  fubjeft  altogether,  and  not  falfify  a  fact  by  going  to 
true  hiftory,  where  invention  can  never  jollify  the  introduc¬ 
tion  of  alleo;oric  fidtion.  It  detradts  from  the  merit  of  Con- 
flantine  as  a  conqueror,  by  bringing  the  holt  of  heaven  to 
his  aid  :  without  it  we  may  fuppofe  he  could  not  have  over¬ 
come  his  more  powerful  partner  in  the  empire.  But  the 
higheft  joke  is  to  find  Heliodorus  plundering  the  temple  of 
Jerufalem  (as  related  in  the  fecond  book  of  Maccabees) ^  and 
pope  Julius  prefent  as  a  fpedlator, 

I  lofq  my  patience,  and  [  own  it  too, 

When  works  are  cenfur’d  not  as  bad,  but  new  , 

While,  if  our  elders  break  all  reafon’s  laws, 

Thele  fools  demand  not  pardon,  but  applaufe,  PoPE, 

Without  racking  our  invention  for  fables  above  the  com- 
prehenfion  of  the  vulgar,  there  are  many  fine  moral  flories 
/or  the  pradlice  of  thofe  who  can  afford  the  time  and  expenfe 
necefiary  to  their  completion  ;  fuch  as  the  patient  refignatioia 
of  that  firfl  of  mortal  men,  Socrates,  at  his  death  ;  Curtins 
leaping  into  the  gulf;  the  Decii  devoting  themfelves  for 
.  their  country ;  the  hidden  reverfe  of  fortune  in  Marius  at  the 
ruins  of  Carthage  ;  the  folly  of  Candaules  in  expofing  his 
wife’s  beauty  to  his  friend  Gyges  ;  the  defire  of  fame  in  Caefar 
weeping  before  the  ftatue  of  Alexander  ;  the  virtue  of  Pho- 
cion  in  refufmg  the  bribes  of  Alexander ;  and  the  piety  of 
^neas  in  preferVing  his  father  from  the  flames  of  Troy; 
with  numberlefs  others  that  mufl  occur  to  every  one’s  r^col- 
ledlion. 

The  Florentine  and  Roman  fchools  have  feized  on  the  mofl 
prominent  parts  of  the  arts,  and,  having  perfedled  them,  left 
but  little  to  do  for  thofe  who  followed  bevond  embellifhino; ; 
whatever  was  ftrong  and  forcible  they  feized  in  their  mighty 
grafp  ;  hence  thofe  who  have  fucceeded  them  as  they  po- 
lifhed  have  loft  vigour  and  expreftion.  The  Caracci  at¬ 
tempted  it,  and  with  fome  of  their  fcholars  were  often  fuc- 
cefsful,  and  for  dignity  and  expreftion  ranked  next  after  the 
above  great  fchools.  The  Venetians  appear  fcarcely  to  have 
thought  of  it  in  the  rich  buftle  of  their  pidlures,  Rubens 
among  the  Flemings  ranks  firft  :  and  when  the  Dutch  at¬ 
tempted  at  expreftion  it  was  always  low  and  vulgar;  Rem¬ 
brandt  was  fuch,  with  a  defperate  bad  choice  of  figure, 
Raphael  for  expreftion  juftly  ranks  before  any  other  painter, 
of  which  there  are  fine  examples  at  hand  in  the  Cartons  at 
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Windfor  cafile,  and  which  by  the  firft  judges  are  ranked 
among  the  heft  of  his  works,  if  not  the  very  heft.  They 
are  unqueftionably  preferable  to  any  of  his  picSlures  in  the 
Vatican,  for  purity  of  invention  and  hiftoric  truth.  His 
eafel  pi6lures  are  generally  poor. 

By  expreffion  we  do  not  confine  ourfelves  to  the  face 
merely,  but  to  the  juftnefs  of  the  general  a6tion.  That  ex- 
preffioii  is  juftly  placed  at  the  head  of  the  art  is  evident  from 
its  difficulty,  for  to  exprefs  well  we  muft  in  ourfelves  feel  the 
paffion  we  wiffi  to  reprefent.  He  who  wifhes  to  wring  an¬ 
other’s  heart  with  anguifh  muft  feel  as  exquifitely  himfelf ; 
hence  the  neceftity  of  recurring  to  nature,  and  not  depend¬ 
ing  on  the  feelings  of  another,  as  the  mannerift  ever  muft. 
We  ftiall  obtain  but  little  advantage  in  this  inftance  from  a 
model :  we  muft  therefore  recur  to  ourfelves;  and  in  fo  doing 
the  looking-glafs  will  become  our  beft  friend :  for,  as  Pope 
obferves. 

They  beft  fhall  paint  them  who  can  feel  them  moft. 

The  paflions,  as  they  are  called,  by  Le  Brun  are  over¬ 
charged,  fo  much  fo  as  to  have  become  caricatures.  Ther^ 
is  no  laying  down  rules  for  what  muft  ever  depend  on  the 
feelings.  Next  to  nature,  the  antique  beads  of  the  Laocoon,  ‘ 
the  dying  Alexander,  the  Niobes,  and  many  others,  will  be 
well  worth  confulting :  but  expreflion  muft  be  general ;  we 
fee  agony  in  the  fingers  and  toes  of  the  Laocoon  as  ftrong 
as  in  the  face.  Domenichino  and  Pouflin  were  great  in  ex- 
preftion ;  but,  as  before  obferved,  Ptaphael  is  the  firft  mo¬ 
dern. 

It  would  be  an  unpardonable  negle6l  to  overlook  a  work 
of  Britifh  art,  that  for  expreffion  would  difpute  precedence 
with  the  beft  of  the  Roman  fchool.  Where  ftiall  we  fee  pa¬ 
ternal  defpair  reprefented  with  more  force  and  truth  than  in 
fir  Joftiua  Reynolds’s  count  Ugolino,  or  the  horrors  of  death 
pronounced  in  a  more  determined  and  mafterly  manner  than 
in  the  children  r  We  need  fay  no  more  :  Sweetneis  and  Truth 
were  his  handmaids ;  and  when  he  died  the  Graces  would  no 
longer  remain  on  the  earth.  Where  encouragement  has 
been  offered,  the  Britifti  artifts  have  done  their  duty  :  in 
portrait  and  landfcape  they  equal,  if  not  exceed,  the  beft; 
and  in  hiftory  fome  works  have  appeared  honourable  in  the 
higheft  degree  to  the  nation.  They  will  be  fufficient  to  ftiow 
to  pofterity  the  powers  of  the  art  in  the  time  we  live :  a  few 
good  works  are  enough,  perhaps,  in  an  ungrateful  age*. 

If 

I  am  juftified  in  ufino;  the  words  ungrateful  age,  by  the  fhameful 
neglect  Ihown  at  the  fale  of  Macklin’s  pi6tures  by  Britiftx  artifts.  Art, 
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If  we  wlfh  to  know  much,  we  muft  fee  many  things  of 
kind,  that  by  comparing  them  we  may  acquire  a  more  per- 
fe6f  idea  of  the  thing  than  the  real  object  conveys ;  and  thofe 
ideas  we  are  bound  to  improve  till  we  underhand  the  true 
principles  of  general  nature,  or  unaccompanied  with  thofe 
peculiarities  that  mark  the  defeats  of  the  individuals  in  each 
fpecies. 

When  we  have  determined  on  a  fubje(Sl:,  we  mull  with  all 
due  expedition  make  a  fketch  of  the  principal  perfons  con¬ 
cerned  in  the  event,  or  whatever  conftitutes  the  feature  of 
the  picture,  without  regard  to  drefs  or  any  of  the  lelTer  in¬ 
cidents,  as  much  of  the  hre  and  fpirit  of  the  aftions,  as 
well  as  the  grandeur  of  the  whole,  depends  on  the  firft 
impreffion.  We  mud  then  do  by  our  Iketch  as  Virgil  faid 
he  did  by  his  w’orks,  lick  them  into  iliape;’*  for,  as  the 
iirft  part  depends  on  the  imagination,  fo  the  fecond  is  the  re- 
fult  of  judgment ;  we  are  then  to  prune  or  add  till  the  whole 
comes  into  perfect  ordonnance,  chooling  fuch  objeids  as  are 
ftrikingly  noble  or  beautiful,  and  adding  fuch  accelfory  cir- 
^umftances  as  may  bed  contribute  to  iUudrate  the  dory. 
In  our  progrefs  with  the  fketch  we  may  add  a  fecond  or  third 
group,  fettle  the  drefles  and  the  back-ground,  whether  land- 
fcape  or  architecture,  the  difpodtion  of  the  maff^s,  and  com¬ 
plete  the  whole  by  flightly  tinting  it. 

We  are  bound  to  preferve  a  whole  throughout  our  work, 
as  well  as  an  unity  of  time  and  place :  we  fhould  therefore 
avoid  every  thing  local ;  even  a  well-known  face  or  figure 
deftroys  intereft,  by  rendering  the  work  familiar, 

Lalrefie  whimlically  defcribes  a  picture  of  the  deluge, 
painted  by  an  artift  of  his  time,  as  made  up  o-f  abfur- 
dities.  Among  other  things  iumbled  together  is  the 
grave  of  Mahomet,  rolls  of  Virginia  tobacco,  a  cardinal’s 
cap,  a  child  in^a  gocart,  pickled  herrings,  a  fmutch-pot  and; 
pencils,  all  the  4oys  from  a  Nuremberg  to.y-fiiop,  the  re¬ 
cords  of  the  imperial  chamber  at  Spire,”  and,  to  crown  the 
whole,  the  Vatican,”  an,d  the  artifi’s  own  dear  felf  fit¬ 
ting  on  the  fore-ground  fketching  every  thing  after  the  life.’* 
The  man  muft  be  ignorant  indeed  who  could  be  guilty  of 

like  beauty,  having  once  withered,  can  never  be  reftored.  Conftantine, 
with  all  his  wealth  and  power,  could  not  refufeitate  it,  but  was  obliged 
to  rcb  antient  Rome  to  adorn  his  new  city,  Roufe,  countrymen,  roul'e  I 
you  will  add  to  your  own  immortality,  and  give  vigour  to  the  labours  of 
the  artift,  by  encouraging  the  noble  walk  of  hiftory  painting.  How  re¬ 
nowned  have  the  popes  Julius  and  Leo,  with  the  Medici,  become  from 
fo  doing  !  The  prefent  opportunity  loir  mav  never  be  regained.  Why 
ihould  we  not  contend  for  the  empire  of  wiidom  as  well  as  of  the  fea  ? 

fuch 
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fuch  grofs  errors*  An  artift  common  fenfe  will 

never  a61;  fo  abftirdly  as  to  the  fame  picture  things  an^ 

tique  and  modern ;  an  erro^  common  among  the  Venetian, 
Flemiflij  and  Dutch  ma/^ers. 

If  the  fubjeft  we  mean  to  handle  lies  in  Egypt,  Athens, 
or  Rome,  let  us  eno'eavour  to  tranfport  ourfelves  thither  by 
the  warmth  and  aftivity  of  our  imagination,  and,  by  remov¬ 
ing  every  thing  local,  lead  the  fpe6tator  through  the  delight¬ 
ful  and  magical  mazes  of  fcience,  fo  that  he  may  actually 
imagine  (he  fcene  tranfadling  before  his  eyes. 


VI.  ExiraS  of  a  Memoir-  on  Argental  Mercury,  Read- 
before  the  French  National  Injiiiute^  by  C.  Co:aDiEE, 
Engineer  of  Minee^^ 

Xhe  mineral  called  formerly  native  amalgam  of  filver, 
and  which  lince  the  labours  of  C.  Haiiy  is  now  known  under 
the  name  of  argental  mercury,  is  one  of  thofe  natural  me¬ 
tallic  combinations,  the  niineralogical  and  chemical  pro¬ 
perties  of  whieh  had  been  the  leaft  perfe6lly  deferibed  and 
examined.  It  is  however  probable  that  an  accurate  know¬ 
ledge  of  this  fpecies  would  have  been  obtained,  had  not  its 
great  rarity  prevented  chemifts  from  facrificing  the  only  fpe- 
cimens  of  it  which  they  polTefled  in  order  to  fubje6l  them  to 
complete  examination.  The  places  where  argental  mercury 
is  found  are  the  mines  of  Rofenar  in  Hungary, thofe  of  Morf- 
felclt  in  the  ci-devant  Palatinate,  now  the  department  of 
IslonUTonnerre,  and  particularly  thofe  of  Mufchel-Landiberg 
in  the  fame  country  ;  thefe  are  the  only  mines  by  wdiich  it 
has  been  hitherto  furnifhed. 

Though  this  mineral  is  at  prefent  too  rare  to  be  the  object 
of  the  labours  of  the  miner,  it  will  be  feen  that  it  deferves  the 
attention  of  the  mincralogift,  and  to  make  a  figure  among 
the  moft  remaidcable  of  the  metallic  fpecies. 

Argental  mercury  is  found  always  difleminated  throughout 
the  mafs  of  the  veins,  fometimes  in  very  thin  leaves  which 
fill  up  the  fiffures,  fometimes  in  fmall  cryftals  totally  engaged 
in  the  matrix,  or  entirely  infulated  in  the  cavities. 

I'his  mineral  fubftance  has  the  colour  and  refplendcnce  of 
filver  or  poli filed  tin,  or  rather  more  frequently  of  liquid 
mercury,  becaufe  it  almofl:  always  retains  at  its  furface  a  thin 
(Iratuin  of  the  laft  mentioned  metal. 

Its  re2:ular  forms  are  the  dodecaedral-rhomboidal,  and  all 
its  modifications. 
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The  fmall  lam  el  lasform  leaves  of  argental  mercury  are  for 
the  mofl;  part  bent^  and  foliov^  the  undulations  of  the  rock  to 
which  they  are  applied,  Theit  furface  is  generally  fmooth 
and  poliflied,  but  much  lefs  than  that  of  its  cryftals.  This 
metal  is  eahly  fcratched  by  a  piece  of  faarp- pointed  fteel.  By 
fcraping  it  lofes  almoft  all  its  fplendour,  and  becomes  dull. 
When  rubbed  on  copper  it  leaves  a  white  nietallic  trace.  It 
is  brittle  and  eafily  broken  :  its  confidence  approaches  to  that 
of  martial  pyrites.  Its  fra^lure  is  conchoid,  and  exhibits  no 
appearance  of  laminse.  The  fragments  of  it  are  indeter* 
mined,  with  very  obtufe  edges. 

>  Its  fpecific  gravity,  determined  from  a  mean  of  feveral  ex¬ 
periments,  is  14*1192;  argental  mercury  therefore,  next  to 
platina  and  gold,  is  the  heavieft  of  bodies.  When  this  mi¬ 
neral  is  heated  at  the  blow- pipe,  the  mercury  becomes  vola¬ 
tilized,  and  a  fmall  button  of  filver  may  be  eafily  obtained. 

The  varieties  of  the  regular  forms  are,  ift,  The  perfeft 
rhomboidal  dodecaedron  (fig.  i.  Plate  III).  The  incidence 
of  the  two  contiguous  faces  is  120'’.  The  cryftals  not  being 
fufceptibic  of  any  mechanical  divifion,  it  is  not  pofiible  to 
know  precifely  whether  this  folid  be  the  primitive  form  of 
argental  mercury,  as  is  probable,  and  as  we  ftiall  fuppofe  it 
to"be,  in  order  to  have  the  expreffion  of  the  laws  of  decre¬ 
ment  and  the  value  of  the  angles.  This  fuppofition  can  pro¬ 
duce  no  errhr,  becaufe  the  refults  of  the  calculation  may  be 
eafily  transferred,  fo  as  to  apply  them  to  the  odaedron,  the 
tetraedron,  or  the  cube,  which  are  the  only  other  forms 
pofifibie. 

2d,  The  dodecaedron  truncated  on  the  fix  folid  angles 
compofed  of  four  planes.  The  fix  new  faces  are  produced  in 
virtue  of  a  decrement  by  one  row :  they  belong  to  the  cube, 
and  make  with  the  faces  of  the  primitive  form  angles  of  r35°. 
According  to  the  ingenious  method  of  C.  Haiiy,  the  abridged 
expreffion  of  the  laws  of  decrement  which  produce  this 

form  is  P  E. 

3d,  The  fame  as  the  preceding,  the  place  of  each  ridge  of 
which  is  fupplied  by  a  facet  making  an  angle  of  150°  with 
the  adjacent  primitive  face  ;  thefe  new  facets  take  place  by  the 
fubtra6lion  of  a  row  of  moleculae  on  all  the  edges.  Its  ex- 

1  1  1 

preffion  is  P  B  E. 

4th,  The  dodecaedron  truncated  on  all  the  ridges  and  all 
the  folid  angles,  and  having  new  facets  011  the  edges  of  the 
truncatures  which  take  place  on  the  edges,  and  the  folic} 
angles  compofed  of  four  planes.  This  form,  which  had  not 

been 
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been  before  obferved^  is  the  moft  complex  of  all  thofe  exhi¬ 
bited  by  mineral  fubftances.  It  is  produced  by  the  interfec- 
tion  of  the  faces  which  belong  to  the  following  bx  kinds  of 
regular  or  fymmetric  folids,  viz.  the  cube^  the  o6iaedron, 
the  rhomboidal  dodecaedro.n,  the  folid  with  24  trapezoidal 
•facets,  the  folid  with  24  ifofceles  triangular,  facets,  and  the 
folid  with  48  fcalene  triangular  facets.  The  complete  cryftal 
is  terminated  by  123  faces.  The  expreffion  of  this  form, 

reprefented  bg.  2,  is  P  B  B  A  E  E. 

1 

The  incidence  of  the  faces  of  the  primitive  form  witli 
thofe  of  the  o6laedron  is  125  '  with  thofe  of  the  foli4 

having  24  triangular  facets  is  153  28^  j  with  thofe  of  the 
folid  having  48  faces  16°  53^  36''. 

Hitherto  no  complete  anatomy  of  argental  merciir}^  has 
been  publifhed ;  mineralogifts  were  fatisfied  with  acquiring 
an  approximate  knowledge  of  its  compofition  from  iimple 
experiments :  it  was  therefore  of  importance  to  determine 
with  accuracy  the  elementary  principles  of  this  mineral,  and 
to  fix  the  proportions.  This  analyfis  was  attended  with  no 
kind  of  difficulty 

Sixty  parts  of  this  mineral  were  expofed  in  a  crucible  to 
the  adfion  of  a  low  heat,  vvhich  was  fucceffively  increafed, 
and  continued  as  long  as  was  neceflary  to  volatilize  all  the 
mercury.  The  cryftals,  without  fuffering  any  fenfible  lofs 
of  volume,  were  changed  into  fpongy  inafTes,  which  to-v 
wards  the  end  of  the  operation  funk  down  and  united  into  a 
metallic  button ;  the  weight  of  this  button  was  found  to  be 
i6‘5  parts,  from  which  it  was  concluded  that  the  weight  of 
the  mercury  volatilized  was  43*5. 

This  button  was  perfe6lly  malleable,  and  had  all  the  ap¬ 
pearances  of  the  purefi;  filver.  To  afcertain  its  purity  it  was 
expofed  to  the  action  of  nitric  acid  proved  by  nitrate  of  filver. 
The  folution  was  effefted  without  any  refiduum. 

Oxygenated  muriatic  acid  was  poured  into  the  folution, 
and  the  precipitate  of  muriate  of  filver  was  colledled  on  the 
filter.  The  liquor  tried  by  carbonate  of  potafli  furniflied  na 
precipitate :  the  filver  then  contained  no  foreign  metallic 
fubftance. 

In  regard  to  the  ftate  of  the  mercury  in  its  combination, 
it  is  certainly  not  neceflary  to  prove  that  it  exifts  in  a  folid 
Hate,  Tq  be  convinced  of  it,  nothing  will  be  neceffiiry  but 

The  cryftals  fubje6ted  to  analyfis  were  covered  with  a  ftrattim  of 
liquid  mercury,  which  was  removed  by  prelfing  them  between  the  fingers 
in  loft  wax* 

id 
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to  confider,  that  it  forms  almoft  three  fourths  of  the 
whole  mafs ;  in  the  next  place,  that  the  fpecific  denfity  of 
the  natural  combination  not  only  furpalTes,  by  a  great  deal, 
the  mean  fpecific  deniity  of  filver  and  liquid  mercury,  but 
alfo  that  it  is  much  more  confiderable  than  that  of  the  latter 
metal,  which  is  the  heavier  of  the  two.  The  fpecific  gravity 
indeed  of  the  combination,  calculated  according  to  the  for¬ 
mula  of  C.  Haiiy,  would  be  only  i2'5448,  fuppofing  the 
mercury  liquid,  whereas  it  is  14-1193;  that  of  the  mercury 
Is  only  I3*5<58i. 

A  hundred  parts  of  argental  mercury,  folid  and 

cryhallifed,  contain  then  of  folid  mercury  -  -  72*^; 

Silver  -  «  -  -  -  -  -27-5 
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Two  other  trials,  made  indeed  with  quantities  lefs  confi¬ 
derable,  gave  abfolutely  the  fame  proportions. 

The  identity  of  the  refults  of  the  analyfis  of  this  mineral^ 
its  peculiar  fpecific  gravity,  its  faculty  of  cry ftalli zing,  its 
confiftence,  and  all  the  other  mincralogical  chara6lers  be¬ 
longing  to  it,  evidently  prove  that  it  ought  to  be  confidered 
as  a  real  chemical  combination,  poffeffing  fixed  and  invari¬ 
able  proportions,  and  that  it  is  with  propriety  that  a  parti¬ 
cular  fpecies  has  been  formed  of  it  in  the  mincralogical  no¬ 
menclature. 

It  may  be  of  utility  to  remark  here  how  improper  the  de¬ 
nomination  of  native  amalgam  was  to  denote  this  mineral 
fubftance.  The  name  flill  employed  in  chemifiry  and  the 
arts  does  not  denote  a  folid  combination,  but  a  pafte-like 
mixture,  compofed  of  exceedingly  fmall  cryftals  of  argental 
mercury,  adhering  to  each  other  by  the  medium  of  a  certain 
quantity  of  liquid  mercury.  The  confiftence  of  the  maftes 
of  artificial  amalgam  is  even  very  variable :  it  may  be  in- 
creafed  or  diminifhed  at  pleafure,  fometimes  by  adding  mer¬ 
cury,  fometimes  bv  taking  away  a  part  of  this  metal,  inter- 
pofed  by  means  0/  a  proper  filter,  fuch  as  a  piece  of  ftiam- 
moy  leather.  It  is  the  clifticulty,  perhaps,  of  feparatiug 
entirely  the  excels  of  mercury  in  the  folid  combination  thal 
has  occafioned  a  belief  that  filver  and  mercury  may  be  com¬ 
bined  in  all  proportions:  this  opinion  feems  to  be  as  un¬ 
founded  as  that  in  coufequence  of  which  argil,  rendered 
dudlile  by  the  means  of  water,  was  confidered  as  a  real 
combination,  the  proportions  of  which  might  be  indefinitely 
varied.  It  is  proper  to  add,  that  at  the  common  tempera¬ 
ture  argental  mercury  is  always  perfcclly  folid_,  and  befides 
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that  it  is  infoliible  in  liquid  mer<:ury:  this  has  been  afcer- 
tai'ned  by  experiment. 

An  exa6l  knowledge  of  the  fpecific  denfity  of  argental 
mercury,  as  well  as  of  ^i^e  proportions  of  its  two  component 
principles,  has  ftigge-^ed  the  idea  of  making  fome  refearches 
in  regard  to  the  deufity  of  folid  mercury.  Chemifts  have  fet 
out  with  the  fu^pofition  that  the  moleculae  of  the  two  metals 
experience  dilatation  nor  penetration  in  combining : 
knowing  the  fpecific  gravity  of  filv^r  =  10*4743,  that  of 
argental  mercury  =  14*1192,  and  the  ratio  of  the  two 
metals  it  will  be  found  that  the  fpecific  gravity  of  folid 
mercury  ought  to  be  16*2662.  In  the  cafe  of  there  being  a 
penetration  of  molecule,  as  is  probable,  the  real  denfity  would 
be  fomewhat  lefs  :  on  the  other  hand,  if  there  be  dilatation, 
jt  will  be  found  to  be  more  confiderable.  In  a  word,  this 
approximative  refult  ought  the  lefs  to  be  neglefted,  as  it  is 
probable  that  it  will  be  always  very  difficult  to  attain  dire^ly 
to  an  effimation  perfectly  exadt. 


VII.  Extract  of  a  Notice,  read  m  the  French  National  In^ 
fitute,  on  a  ne%u  Variety  of  Epidote,  ChampeauX 

and  Cressac,  Engineers  of  Mines 

T.  HE  fub  fiance  which  forms  the  objecSl  of  this  notice  was 
found  in  the  primitive  chain  which  traverfes  the  country  of 
the  Grifons,  and  unites  the  mountains  of  St.  Gothard  to 
thofe  of  the  Tyrol. 

It  has  always  been  found'  united  to  a  variety  of  red  garnet, 
which  Sauffure  has  deferibed  f  as  a  particular  fpecies  under 
the  name  of  hyacinth  de  Difentis,  To  complete  the  deferip- 
tion  of  this  fpecies,  he  gives  a  Ihort  def  ription  of  the  fub- 
ilance  which  forms  the  fubje6l  of  this  article,  and  he  gives 
it  the  name  of  fhrenitCy  becaufe  he  thought  he  could  diflin- 
guifli  in  it  characters  which  brought  it  near  to  the  phrenite 
of  Oifans^ 

In  this  defcrlptlon  we  fliall  follow  the  method  adopted  by 
profeflbr  Hauy. 

EJfcntial  Character, 

Divifible  in  a  direClion  parallel  to  the  planes  of  a  right 
rhomboidal  prifm,  which  form  with  each  other  angles  of 
1 14"  37 'and  65°  23'. 

*  P'rom  the  Journal  des  Mlnesy  No,  67.. 
f  Voyage  dans  its  Alpes.  §  iccoj. 
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Phyjica.l  CharaBers* 

Recife  gravity  3 '3739*  "Tb’m  chara6ler  was  proved  on  the 
pureft  fragments  that  could  be  proc-ired. 

Hardnefs.  It  eafily  fcratches  glah;  it  is  with  difficulty 
Scratched  by  quartz  ;  ftrikes  fire  witfi 

Tranfparency .  Pellucid  on  the  edges. 

Colour,  Bright  gray, 

EleBricity,  None  by  heat  ^  acquires  none  by  long  con¬ 
tinued  fri6tion. 

Geometric  CharaBers, 

’Primitive  form,  A  right  prifni  with  rhombal  bafes^ 
inclination  of  the  planes  M  and  T  of  the  prifni  (fig.  3, 
Plate  III.)  114°  37^  and  65°  33'.  The  divifions  parallel  to 
the  planes  are  generally  very  clofe;  the  laminae  are  feldom 
obferved  in  the  direction  of  the  bafes. 

StruBure.  Very  fenfibly  lamellar:  the  natural  joiningt 
feem  to  be  fomewhat  clofer  in  one  dire6lion  than  in  another. 

FraBure,  Conchoid,  fliinirig,  with  fmall  cavities :  it 
takes  place  only  in  one  dire6lion,  that  of  the  bafes;  in  that 
of  the  planes  of  the  prifni  nothing  is  obtained  but  laminjB', 
which  manifefl  the  fl;ru£l:ure. 

Chemical  CharaBers, 

With  the  hlow-plpe.  On  the  firft  application  of  heat  the 
colour  becomes  lefs  dark ;  the  angles  and  the  ridges  then  fufe 
into  a  yellowifli  enamel,  which  grows  brown  in  a  continued 
heat,  and  is  converted  into  fcoria :  if  a  thin  plate  be  fub- 
je<9:ed  to  experiment,  it  becomes  corneous  before  it  is  fco- 
rified. 

Acids ^  cold.  Aelds  have  no  action  on  it. 

It  refults  from  this  examination,  and  particularly  the  con- 
lideration  of  the  effential  chara6ier,  that  the  fubftance  in 
queftion  belongs  to  the  epidote;  for  it  can  be  divided  in  a 
dire6fion  parallel  to  the  planes  of  a  right  rhomboidal  prifm, 
which  form  with  each  other  angles  of  114°  37^  and  65° 

It  fonietimes  happens  that  there  is  obferved  above  the  planes 
of  the  prifm  facets  oblique  to  the  axes,  which  might  give 
reafon  to  fuppofe  that  they  are  parallel  to  the  bafes,  and 
thence  be  led  into  an  error  refpefting  the  determination  of 
the  primitive  form ;  but  an  attentive  examination  ffiovvs  that 
they  belong  to  other  cryllals  which  penetrate  the  former; 
and  befides,  the  examination  of  a  form,  fufficiently  promi¬ 
nent  to  admit  of  applying  to  it  the  laws  of  ftru6lure,  has 
proved  that  obfervation  agrees  with  calculation. 

This 
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This  form,  which  has  not  yet  been  defcribed  among  the 
known  varieties  of  the  epidote,  rehilts  : 

I  ft,  From  a  decrement  by  one  row  on  the  edges  G  of  the 
prifm  (fig.  3.)  correfpopding  to  the  acute  angles  of  the  bafe. 

ad.  From  a  mixt  decrement  on  the  left,  by  four  rows  in 
breadth  and  three  in  height,  on  the  other  edges  H. 

3d,  From  a  decrement  by  three  rows  to  the  left  on  the 
fame  edges.  This  is  that  which  conftitutes  the  new  variety. 

The  preceding  laws  do  not  mark  entirely  the  planes  M 
and  T. 

4th,  In  the  laft  place,  from  a  decrement  by  one  row  on 
the  acute  angles  E  of  the  rhombus  of  the  bafe.  The  latter 
reaching  its  limits,  makes  the  face  P  difappear  entirely. 

It  follows  from  this  ftru^lure  that  the  charaderiftic  fign 


of  the  cryftal  will  be  G  M  H  T  E  3  and  the  form  pro- 

r  M  k  X  T  n 

duced  being  a  prifm  of  ten  planes  and  diedral  fumraits  (fig.  4.), 
we  may  thence  deduce  the  denomination  of  quadridecimal, 
which  will  exprefs  the  four  faces  of  the  fummits  and  the  ten 
of  the  prifm. 

Calculation  has  given  for  the  inclination  of  the  face  x  pro¬ 
duced  on  the  adjacent  plane  M  163°  and  on  the  declin¬ 
ing  plane  T  13 1°  17^;  refults  which  are  agreeable  to  thofe 
obtained  by  geometry. 

Independently  of  the  form  already  defcribed  there  have 
been  obferved  alfo  fecoadary  cryftals  prefenting  at  their  fur- 
face  parallel  ftrias.  This,  no  doubt, ^  is  that  defcribed  by 
SaufiTure  in  the  following  words  :  frus,  as  if  in  the  form  of 
haftions.  In  a  word,  w^e  may  mention  as  pfeudomorphic  the 
forms  of  emarginated  garnet,  to  which  this  epidote  ofDif- 
lentis  has  been  aflbeiated;  for  fometimes  it  covers  it  entirely 
by  being  moulded  over  it,  and  fometimes  it  is  completely 
covered  by  it  in  fuch  a  manner,  that  one  of  the  two  fub- 
ftances  cannot  be  feen  but  by  the  fradture  of  the  other. 

The  obfervation  of  this  new  variety  proves  that  the  deter¬ 
mination  of  mineral  fubftances  merely  by  their  exterior  cha- 
rafters  is  exceedingly  defebtive ;  for  the  latter  by  its  faces  is 
very  diftin(Sf  from  the  fpecies  to  which  it  belongs,  but  the 
geometric  characters  aflign  to  it  in  the  methodical  lyftem  its 
real  place. 

We  ftiall  remark  alfo  that  the  epidote  is  a  fubftance  the 
varieties  of  which  differ  from  each  other  according  to  the^ 
countries  where  they  have  been  found  :  to  be  convinced  of 
this,  nothing  will  be  necefl'ary  but  to  compare  tnat  of  Dau- 
nhifiv  with  that  ot  Arendal  and  that  of  Eiflentis.  Their 

afpeef 
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afpeil  13  To  peculiar  that  nothing  can  prove  their  identity  but 
analyfis  and  the  laws  of  ftrufiture. 

We  fhall  compare  this  new  variety  of  the  epidote  only  with 
the  phrenite,  hecaiife  it  is  under  this  name  that  it  is  defcribed 
by  Sauffure :  it  differs  from  it  by  its  fpecific  gravity  in  the 
ratio  of  33  to  ^6,  and  by  its  ftrufture^  as  it  exhibits  evident 
fe6tions  in  two  dire6lions^  while  the  phreniie  exhibits  only 
one  :  in  a  word^  it  is  not  eledfric  by  heat. 

The  rock  which  accompanies  it  is  compofed  of  the  fub- 
Ifance  of  the  garnet,  the  epidote  itfelf,  calcareous  hone,  and 
quartz.  Thefe  elements  fometimes  are  in  proportions  nearlv 
equal ;  but  it  happens  for  the  moft  part  that  the  matter  of 
the  garnet  predominates.  In  fome  fpecimens  the  epidote  is 
difpofed  in  thin  zones  between  cryftals  of  garnet,  on  which  it 
is  moulded :  it  appears  alfo  in  amorphous  malfes  pretty  vo¬ 
luminous,  Nothing  certain  can  be  faid  in  regard  to  its  pofi- 
tion ;  but  it  may  be  affirmed  that  it  is  found  in  the  cavities  or 
bffures  of  primitive  mountains.  We  do  not  think  that  it  has 
ever  yet  been  found  in  its  proper  place  by  any  naturalift^  and 
the  cafe  is  the  fame  with  the  other  productions  of  St.  Go- 
thard.  The  dealers  in  cryftals  go  in  queft  of  them,  and  fell 
them  to  travellers. 


VITI.  Note  on  a  Variety  of  carbonated  'Lime  found  near  Port 
Segu’in,  Department  of  Vienne,  By  C.  Cress  AC,  Engi^ 
neer  of  Mines 

Th  I S  variety,  which  has  not  yet  been  defcribed,  refults 
from  a  combination  of  the  three  following  laws  of  decre¬ 
ment  : 

I  ft,  That  which  produces  the  prifmatic  by  a  decrement  of 
two  rows  in  the  inferior  angle  e  (fig.  5.  PI.  III.) 

2d,  That  which  produces  the  inverfe  by  a  row  on  the  right 
and  left  of  the  angle  E. 

3d,  That  which  produces  the  equi-axis  by  a  decrement  of 
one  row  on  the  edge  B. 

The  reprefentative  fign  of  this  variety,  reprefented  fig.  6, 
is  E  E  Bj  it  has  been  called  by  C.  Haiiy  eo-ordonatt 

t  t  1 
E 

carbonated  I'lme,  This  name  is  deduced  from  the  pofition  of 
the  facets  produced  by  the  three  decrements  in  queftion. 

From  the  ^Journal  ties  Mines,  No.  67. 


Thefe 
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Thefe  facets  are  fituated  on  the  fame  fide,  and  are  feparated 
by  parallel  ridges. 

Inclination  of  C  to  g  ii6°  33'  54^^ 

- of  c  to  f  153  26  6 

- - of  g  to  f  J43  7  48. 


IX.  Experiments  and  Obfervations  on  certain  Stony  and 
Metalline  Suhjiances  ivhich  at  differ eiit  Times  are  Jaid  to 
have  fallen  on  the  Earth ;  alfo  on  various  Kinds  of  Native 
Iron,  By  Edwaud  Howard,  Efq.  F.R,S. 

[Concluded  from  p.  336  of  our  lall  Volume.] 

The  conne6llon  which  naturally  exifts  between  one  mafs 
of  native  iron  and  another,  immediately  turns  our  attention 
to  the  native  iron  in  Siberia,  defcribed  by  Pallas;  and  this, 
we  are  told,  the  Tartars  confidered  as  a  facred  reliQ,  which 
had  dropped  from  heaven.  The  nickel  found  in  the  one  mafs, 
and  the  traditionary  hifiory  of  the  other,  not  to  compare 
the  globular  bodies  of  ftone  from  the  Benares  with  the  glo¬ 
bular  concavities  and  the  earthy  matter  of  the  Siberian  iron, 
tend  to  the  formation  of  a  chain  between  fallen  ftones  and 
all  kinds  of  native  iron.  How  far  any  real  affinity  exifts  be¬ 
tween  thefe  feveral  fubftances,  very  obliging  friends  have  af¬ 
forded  me  an  opportunity  to  form  fome  judgment.  ^  I  am 
indebted  to  Mr.  Greviile  and  Mr.  Hatchett  lor  portions  of 
almoft  every  known  native  iron ;  and  the  count  de  Bournon. 
has  done  me  the  favour  particularly  to  deferibe  them  as 
follows. 

Defeription  of  various  Kinds  of  Nhative  Iron,  By  the  Count 

de  Bournon, 

The  2;reat  number  of  particles  of  iron,  in  a  perfedlly  me¬ 
tallic  ftate,  contained  in  the  ftone  from  Bohemia,  and  the 
faid  particles  being  fo  near  each  other,  naturally  lead  to 
fornc  refledtions  refpedling  the  exiftenceot  native  iron,  which, 
by  many  mineralogifts,  is  ftill  confidered  as  problematical. 
Let  us  luppole  for  a  moment,  that  thele  particles  of  iron  were 
to  approach  ftill  more  nearly  to  each  other,  fo  as  ablolutely 
to  come  into  contadt,  and  in  that  manner  to  form  a  kind  of 
chain,  folded  upon  itfelf  in  the  interior  part  of  the  ftibftance, 
and  leaving  a  great  number  of  cavities  betweeif  the  links  of 
the  chain*  lo  folded.  Let  us  then  fuppofe,  that  the  earthy 
fubftance  with  which  thefe  cavities  are  filled,  being  very 
porous,  and  having  but  a  fmall  degree  of  confiftence,  flmuld 
(as  may  happen  by  a  variety  of  caules)  be  deftroyed.  It  i» 
Vol'.XIV.  No,33.  D  P^Tm, 


50  Experiment's  aiul  Obfervatlons 

j)]ain,  that  if  luch  a  deftriaffion  were  to  take  place,  the  iron 
alone  would  i  ciuain ;  and,  being  thus  left  bare,  it  would  ap¬ 
pear  in  the  form  of  a  mafs,  more  or  lefs  confiderable,  of  a  cel¬ 
lular  texture,  and  as  it  were  ramified  ;  fuch  a  form,  in  fliort, 
as  that  in  which  inoft  of  the  native  irons  we  are  acquainted 
with  have  been  found.  May  it  not  be  fair  to  attribute  to 
fuch  an  origin  the  native  iron  found  in  Bohemia,  a  fpecimen 
of  w'hich  was  prcfented  by  the  Academy  of  Freyberg  to  baron 
Born,  and  which  came,  with  the  reft  of  his  collection,  into 
the  hands  of  Mr.  Greville  ?  May  not  fuch  alfo,  notwithffand- 
ing  the  enormity  of  its  bulk,  be  the  origin  of  the  mafs  of 
native  iron  found  in  Siberia,  near  Mount  Kemirs,  by  the 
celebrated  Pallas  ? 

We  have  already  feen,  in  the  refults  of  the  analyfes  made 
by  Mr.  Howard,  of  the  various  hones  above  defer! bed,  that 
he  confiantly  found  a  certain  proportion  of  nickel  mixed  with 
the  iron  they  contained.  This  circumftance  recalls  to  ou? 
notice  the  obfervatlons  that  were  made  by  Mr.  Prouff,  fome 
time  ago,  refpeCling  the  mixture  of  nickel  in  the  native  iron 
of  South  America  3  and  tends  to  give  fome  additional  fup- 
port  to  the  opinion  hinted  at  in  the  foregoing  paragraph. 

1  he  circLimfiances  juft  mentioned  naturally  gave  to  Mr. 
Howard,  as  well  as  to  me,  a  defire  to  know  whether  the  na¬ 
tive  iron  from  Siberia,  and  that  from  Bohemia,  were  alfo 
mixed  with  nickel.  Air.  .Howard,  confeqiiently,  loft  no  time 
in  proceeding  u])on  this  important  invefiigation.  'Phe  native 
iron  of  Siberia  preferits  fome  very  interefting  peculiarities,  and 
itas  olten  beeii  referred  to,  but  has  not  yet  been  properly  de- 
fcrlbed;  it  is  therefore  with  great  pleaftire  that  I  add  the  fol¬ 
lowing  defeription  of  it,  and  of  fome  other  kinds  of  native 
iron,  to  the  defeription  I  have  already  given  of  the  various 
ftones  faid  to  have  fallen  on  the  earth. 

I  feel  the  greater  fatisfaCfion  in  doing  this,  as  the  noble 
colleCf  ion  of  jMr.  Grevdle  contains  two  fpecimens  of  this  iron, 
in  perfect  condition ;  one  of  which  weighs  feveral  pounds, 
and  was  fent  to  Mr.  Greville  by  Air.  Pahas  hirnfelf:  on  this 
account,  therefore,  I  enjoy  an  advantage  that  inanv  of  tht 
authors  who  have  lj)okcn  of  this  iron  probably  w'anted. 

One  of  thefe  pieces  has  a  cellular  and  ramified  texture,  ana¬ 
logous  to  that  of  forne  very  porous 'and  light  volcanic  fcoria^ 
this  is  the  iiiual  texture  of  the  Ipecimcns  of  this  kind  of  iron^ 
wliich  are  preferved  in  the  various  mineralogical  colleGions 
in  I'.urope.  W'hen  it  is  attcntivelv  .examined,  there  may  be 
perceived  in  it,  not  only  empty  cells,  but  alfo  imprefhons  or 
cavities,  of  greater  or  lefs  depth,  and  fometinies  perfedlly 
round,  which  ajqiear  evidently  to  be  the  refult  of  the  enm- 
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preffion  of  hard  bodies  which  were  fituated  there,  and  which^ 
when  they  came  away?  left  the  furface  of  thefe  cavities  quite 
fmooth,  and  having  the  luftre  of  poliihed  metal.  Here  and 
there,  in  fome  of  thefe  cavities,  there  remains  a  tranfparent 
fubftance,  of  a  yellowini  green  colour,  of  which  I  fliail  treat 
more  particularly  when  I  come  to  the  defcription  of  the  fe- 
cond  of  the  fpecimens  above  mentioned.  It  is  very  clear  that 
the  cavities  here  fpoken  of  owe  their  exiftence  to  this  trans¬ 
parent  fubftance ;  and  that  the  polifh  of  the  cavities  arifes 
merely  from  the  compreffion  of  the  faid  fubftance,  and  is  the 
natural  confequence  of  its  furface  having  been  in  perfect  con- 
ta6l  with  that  of  the  iron. 

This  iron  is  very  malleable  :  it  may  be  eafily  cut  with  a 
knife ;  and  may  be  as  eafily  flattened  or  extended  by  means  of  a 
hammer.  Itsfpecific  gravity  is  6487  ;  which,  however,  is  very 
much  under  that  of  iron  which  has  been  merely  melted,  and 
has  not  been  forged.  The  fpecific  gravity  of  the  native  iron 
of  Bohemia,  which  is  nearly  as  malleable  and  as  eafy  to  be 
cut,  is  ftill  lefs :  I  found  it  not  to  exceed  This  low 

degree  of  gravity  appears  to  be  owing  partly  to  the  oxidize- 
ment  of  the  furface  of  the  iron,  and  partly  to  there  being, 
in  the  interior  part  of  its  fubftance,  a  number  of  fmall  cavi¬ 
ties,  which  are  often  rendered  vifible  by  fradlure,  and  which, 
have  their  furfaces  alfo  oxidized.  The  fradture  of  this  iron 
prefents  the  fame  fliining  and  filvery  white  colour  as  the  com¬ 
mon  caft  iron  known  by  the  name  of  white  caft  iron  :  but  its 
\  grain  is  much  fmoother  and  finer;  it  is  alfo  much  more  mal¬ 
leable  when  cold.  Bergman  fays  that  this  iron  is  brittle  when 
heated  to  a  red  heat.  I  have  frequently  tried  it  in  that  ftate, 
and  have  conftantly  found  it  to  be  malleable.  The  fame  re- 
hiark  may  be  applied  to  the  native  iron  from  South  America, 
and  alfo  to  that  from  Senegal. 

The  fecond  of  the  two  fpecimens  mentioned  above,  and 
which  weighs  feveral  pounds,  prefents  an  afpedl  that  differs, 
inTome  refpe£f.s,  from  that  of  the  preceding  fpecimen.  The 
mqft  confiderable  part  of  it  forms  a  folid  eompadt  mafs,  in 
which  there  is  not  to  be  perceived  the  fmall  eft  appearance  of 
pores  or  cavities;  but  there  arifes  upon  its  furface  a  kind  of 
ramified  or  cellular  part,  fimilar,  in  every  refpedf,  to  the  fpe- 
cim^n  already  defcribed,  and  every  where  completely  con- 
nedl^d  with  the  fubftance  of  the  mafs  itfelf. 

If^he  compadl  part  of  this  piece  is  examined  with  atten¬ 
tion,  jit  wfi  11  be  perceived  that  it  is  not  entirely  compofed  of 
iron  m  the  metallic  ftate,  but  that  it  is  mixed  with  nearly 
an  equal  quantity  of  the  tranfparent  fubftance  of  a  yellowifti 
greenl  colour,  (fometimes  alfo  of  a.greenifli  yellow,)  already 
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fpoketi  of  in  the  defcription  of  the  other  fpecimen.  This  fub- 
I'tance  is  mixed  with  the  iron  in  fuch  a  manner,  that  if  the 
whole  of  the  former  could  be  removed,  the  remaining  part 
would  confid  merely  of  iron  in  the  metallic  date,  and  would 
prefent  the  fame  cellular  appearance  as  the  preceding  fpeci¬ 
men,  and  the  ramiiied  or  cellular  part  of  the  fpecimen  now 
defcribed. 

This  dony  part,  feparatcd  from  the  iron,  appears  in  the 
form  of  fmall  nodules,  generally  of  an  irregular  fliape,  but 
fometimes  nearly  globular :  they  have  a  perfeddly  fmooth  and 
ihining  furface,  fo  as  very  often  to  prefent  the  appearance  of 
fmall  balls  of  glafs ;  a  circumdance  that  has  led  many  perfons 
to  fuppofe  them  the.  refult  of  a  real  vitrification.  Some  of 
thefe  nodules  have  feveral  irregular  facets,  produced  by  the 
compreflion  of  the  iron  in  which  they  were  inclofcd;  but  I 
have  never  obferved  in  them  any  appearances  that  could  lead 
me  to  fufpect  they  had  the  {lighted  tendency  whatever  to 
aflume  a  determined  crydalline  form. 

This  fubdance  is  always  more  or  lefs  tranfparent.  It  Is 
fufficiently  hard  to  cut  glafs,  but  has  no  effeft  upon  quartz. 
It  is  very  brittle  ;  its  fracture  is  ufually  conchoid  ;  but  I  could 
perceive  that  it  broke  in  any  particular  dire6lion,  in  fuch  a 
way  that  I  could  coniider  the  fradlure  as  a  natural  one.  It 
becomes  eleftric  by  fridlion.  Its  fpecific  gravity  is  from  3263 
to  3300.  It  is  very  refradlory:  I  kept  it,  for  fome  lime,  ex-- 
poled  to  a  degree  of  heat  fufficiently  drong  to  oxidize,  to  a 
confiderable  depth,  the  iron  crucible  in  which  it  was  placed, 
without  its  having  undergone  any  alteration,  except  that  of 
having  acquired  a  greater  degree  of  intenfity  in  its  colour. 
Its  tranfparency  was  not  at  all  diminiffied.  I  think,  there¬ 
fore,  there  is  not  the  fmalled  reafon  to  allow  any  probability 
to  the  opinion  that  it  ought  to  be  confidered  as  a  kind  of  glafe. 

Of  all  fubdances  hitherto  known,  that  with  which  it  feems 
to  have  the  greated  analogy  is  the  peridot,  (the  chryfolito  of 
Werner,)  to  which  fome  mineralogids  have  referred  it.  The 
refult  of  Mr.  Howard’s  analyfis  of  it  is  nearly  the  fame  as 
that  of  the  analyfis  of  the  peridot  made  by  Mr.  Klaproth. 

The  hardnefs  and  infufibility  of  this  fubdance  are  nearly 
the  fame  as  thofe  of  the  peridot ;  but  it  feems  to  have  a  rather 
lefs  degree  of  fpecific  gravity  :  that  of  two  very  perfeift  cryffials 
of  peridot  1  found  to  be  from  3340  to  3375.  The  crydalline 
forms  of  the  fubdance  here  defcribed^  if  ever  we  di(«dd  be 
able  to  determine  them,  would  clear  up  our  doubts  reflecting 
the  analogy  between  the  two  fubdances.  If  we  confider  the 
compadt  part  of  the  fpecimen  now  treated  of,  particularly  the 
drong  connection  that  appears  to  exid  between  the  iron  and 
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the  traiifparent  fubftance,  and  the  great  refiftance  we  experi¬ 
ence  when  we  attempt  to  feparate  them,  we  cannot  help  being 
furprifed,  that  almoft  all  the  fpecimens  of  this  mafs  of  me¬ 
tallic  iron  that  have  been  brought  to  Europe  arc  in  the  cel¬ 
lular  ftate  already  defcrlbed,  owing  apparently  to  the  total,  or 
almoh  total,  deftrmSlion  of  the  tranfparent  fubftance.  But, 
befides  the  fragility  of  this  fubftance,  the  fpecimen  in  queftion 
helps  very  much  to  explain  the  above  circum (lance,  inafmuch 
as  many  of  the  nodules  of  the  tranfparent  fubftance  belong¬ 
ing  to  it  are  in  a  ftate  of  real  decompofition.  In  that  ftate, 
they  are  changed  into  a  white  opaque  iubftance,  which,  upon 
being  lightly  prefted  or  fqueezcd  between  the  fingers,  crum-^ 
bles  into  a  gritty  dry  powder.  This  decompofition  may  be 
obferved  to  have  taken  place  in  various  degrees  :  in  many  of 
the  nodules,  the  fubftance  is  merely  become  friable,  without 
being  much  altered  in  its  appearance ;  whereas,  fomeof  thofe 
which  are  in  a  ftate  of  complete  decompofition  are  of  an 
ochreous  reddifti  yellow  colour  :  it  is,  however,  eafy  to  di- 
llinguifh  that  this  colour  docs  not  belong  to  them,  but  is 
owing  only  to  the  oxidizement  of  the  adjacent  particles  of 
iron. 

From  the  above  obfervations  it  will  not  be  difficult  to  con¬ 
ceive  the  poffibllity  of  the  total,  or  nearly  total,  defirudlion  of 
the  tranfparent  fubftance  ;  and  alfo,  the  appearance  the  pieces 
of  iron  muft  naturally  prefent  when  deprived  of  it.  I  cannot 
help  obferving  likewife,  that  there  appears  to  exift  a  very  ih- 
tereftiiig  analogy  between  thefe  tranfparent  nodules  and  the 
globules  I  defcribed  as  making  part  of  the  ftones  faid  to  have 
fallen  on  the  earth.  This  analogy,  though  not  a  very  ftrqng 
one,  may  lead  us  to  fuppofe  that  the  two  lubftances  are  fimilar 
iii  their  nature,  but  that  the  globules  are  lefs  pure,  and  con¬ 
tain  a  greater  quantity  of  iron. 

The  native  iron  from  Bohemia  is  a  compadl  mafs,  fimilar 
to  the  compadf  part  of  the  large  fpecimen  of  iron  from  Siberia, 
which  has  Juft  been  defcribed  :  like  that,  alfo,  it  contains  a 
number  of  globular  bodies  or  nodules ;  but  they  are  not  in 
fuch  great  proportion  as  in  the  Siberian  iron.  T  hey  are  be¬ 
fides  perfedtly  opaque,  and  very  much  refemble  the  moft 
compadl  of  the  globules  belonging  to  the  ftones  laid  to  have 
fallen  O'!!  the  earth. 


T^xamlnation  oj'  the  Iron  from  South  America, 

'  T  have  already  obferved,  that  my  experiments  coincided 
with  thofe  of  Mr.  Prouft.  He  obtained  50  grains  of  (ulphate 
of  nickel  from-  iqq  of  this  mafs.  The  procefs  I  have  fo  fre- 
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quently  mentioned  yielded  me  8o  grains  of  oxide  of  iron  from 
6i  of  the  metal ;  which  indicates  about  74:  nickel,  or  about 
lo  per  cent* 

Examination  of  the  Siherian  Iron. 

100  grains  of  this  iron  gave  127  of  oxide  of  iron :  hence 
it  Ihould  contain  about  17  per  cent,  of  nickel. 

The  yellow  fubftance  belonging  to  this  iron  was  analyfed 
in  the  fame  w'ay  as  the  globular  bodies,  and  the  earthy  parts, 
of  the  ftone  from  Benares. 

The  proportions  refulting  from  the  analyfis  of  ^o  grains, 
and  from  fome  previous  experiments  on  other  particles,  were. 
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JLx animation  of  the  Bohemian  Iron. 

2,64-  grains  of  this  metal  left  about  grain  of  earthy 
matter,  infoluble  in  nitric  acid ;  and,  by  ammonia,  afforded 
30  grains  of  oxide  of  iron,  inducing  an  eftimation  of  nearly 
5  of  nickel. 

Examination  of  Iron  from  Senegal,  brought  by  General 
0’ Hara,  and  given  to  me  by  Mr.  hatchett. 

In  this  experiment,  199  grains  of  oxide  were  produced  from 
145  grains  of  metal  :  hence  there  may  be  an  eftimation  of 
8  grains  in  145,  or  between  5  and  6  per  cent,  of  nickel. 

It  will  appear,  from  a  col  leaded  view  of  the  preceding  pages 
and  authorities,  that  a  number  of  hones  afferted  to  have  fallen 
under  limilar  circumftances  have  precifely  the  fame  charac¬ 
ters.  The  hones  from  Benares,  the  hone  from  Yorkhiire, 
that  from  Sienna,  and  a  fragment  of  one  from  Bohemia,  have 
a  relation  to  each  other  not  to  be  quehioned. 

ih,  They  have  all  pyrites  of  a  peculiar  charafter. 

2dly,  d'hey  have  all  a  coating  of  black  oxide  of  iron. 

qdly,  They  all  contain  an  alloy  of  iron  and  nickel.  And, 

4thly,  The  earths  which  ferve  to  them  as  a  fort  of  con- 
ne6Ving  medium,  correfpond  in  their  nature,  and  nearly  in 
their  proportions. 

Moreover,  in  the  hones  from  Benares,  pyrites  and  glo¬ 
bular  bodies  are  exceedingly  dihindf.  In  the  others  they  are 
more  or  lefs  definite  3  an^  that  from  Sienna  had  one  of  its 
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globules  tranfparent.  Meteors,  or  lightning,  attended  the 
delcent  of  the  hones  at  Benares  and  at  Sienna.  Such  coin¬ 
cidence  of  circumftances,  and  the  unqueftionable  authorities 
I  have  adduced,  muft,  I  imagine,  remove  all  doubt  as  to  the 
defcent  of  thefe  ftony  fubftances ;  for  to  difbelieve,  on  the 
mere  ground  of  incomprehenlibility,  would  be  to  difpute 
inoft  of  the  works  of  nature. 

Refpedfing  the  kinds  of  iron  called  native,  they  all  contain 
nickel.  The  mafs  in  South  America  is  holkxw,  has  conca¬ 
vities,  and  appears  to  have  been  in  a  foft  or  welding  ftate, 
becaufe  it  has  received  various  impreffions. 

The  Siberian  iron  has  globular  concavities,  in  part  filled 
with  a  tranfparent  fubfiance,  which,  the  proportional  quan¬ 
tity  of  oxide  of  iron  excepted,  has  nearly  the  compofition  of 
the  globules  in  the  hone  from  Benares. 

The  iron  from  Bohemia  adheres  to  earthy  matter  fiiudded 
with  globular  bodies. 

The  Senegal  iron  had  been  completely  mutilated  before  it 
came  under  my  examination. 

.  From  thefe  fadfs  I  fiiall  draw  no  conclufion,  but  fubmit 
the  following  queries  : 

Tft,  Have  not  all  fallen  ftones,  and  what  are  called  native 
irons,  the  fame  origin  ? 

2dly,  Are  all,  or  any,  the  produce  or  the  bodies  of  meteors  ? 

And,  laftly,  Might  not  the  ftone  from  Yorkfliire  have 
formed  a  meteor  in  regions  too  elevated  to  be  dilcovered  ? 

Specimens  of  the  Benares  and  Yorklhire  hones  have  been 
depofited,  by  the  prefident,  in  the  Britifli  Mufeuin. 

- -  -  -  . .  -•  ■ 

X.  Confederations  on  Dr.  HuttonT  Theory  of  Rain: 

read  before  the  AJkejian  Society^  in  the  SeJJion  180L-2.  By 

Luke  Howard,  E/q.  F.L.S. 

In  an  effay  prefented  to  the  Royal  Society  of  Ldinburgh, 
and  inferted  in- the  firfi;  volume  of  their  1  ranlahlions,  Dr. 
Hutton  invehigates  the  rule  directing  the  aHi.on  and  eflehls 
of  heat  and  cold  on  the  atmofpbere,  in  order  to  el’tablifli  a 
tlieorv  of  rain  on  this  principle,  that  the  mixture  of  portions 
of  air  faturated  with,  water,  and  at  dilfering  temperatures, 
will  uniformly  produce  the  condenlation  ot  a  portion  of 
water. 

This  rule  of  condenfation,”  fays  Dr.  Hutton,  may^ 
be  applied  to  the  theory  of  rain,  which  is  the  difiiliation  of 
w'ater  firh  difiblved  in  the  atmolphere,  and  then  condenfed 
from  that  (late  of  folution. 
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The  caufe  of  rain^  though  often  exerted,  will  not  al-*- 
ways  produce  the  full  effe6f ;  a  fcanty  condeufation  of  aque¬ 
ous  vapour  prepuces  mifls  on  the  earth,  and  clouds  in  the  at- 
niofphere  above  :  and  taking  the  gradation  from  one  extreme 
of  tranfparent  atmofphere  to  the  other  of  the  denfeft  cloud, 
from  the  falling  of  the  gentleft  mift  to  the  heavieft  rain,  hail, 
and  fnow,  w'e  have  an  indefjn\te  variety  of  appearances,  all. 
flowing  from  one  llmple  principle.” 

On  the  vifible  fteam  produced  by  the  breath  of  animals 
and  by  heated  water,  in  a  cold  atmofphere,  the  author  re¬ 
marks  that  this  appearance  is  not  the  etfcct  of  the  genuine 
principles  of  heat  and  cold ;  that,  to  explain  it,  the  know¬ 
ledge  of  a  particular  law  is  requifite  ;  and  that  the  efft’bls  of 
heat  and  cold,  in  relation  to  air  and  vapour,  are  not  uniform, 
The  law  alluded  to  is  thus  laid  down  : 

The  dilfolving  power  of  air  on  water  may  vary  in  dif¬ 
ferent  proportions  to  the  heat.  The  folution  may  vary  as  the 
heat,  or  in  a  greater  or  lefs  ratio,  i.  e.  the  increments  of 
each  may  be  conllant,  or,  thofe  of  the  heat  being  conftanty 
the  increments  of  the  folution  may  be  accelerated  or  re¬ 
tarded. 

This  may  be  reprefented  geometrically  (fee  fig.  y, 
Plate  HI).  Let  CH  reprefent  the  fcale  of  th.e  thermometer) 
a  711  h  r,  perpendicular  ordinates,  the  quantity  of  water  held 
in  folution  by  a  given  quantity  of  air  of  the  temperatures 
a  and  b.  Join  rnr^  and  dra'w  the  curves  711  gr,  mdr:  then 
it  is  qvident  that  the  ordinates  to  7nr  mark  a  folution  varying 
as  the  heat;  the  ordinates  to  in  dr  a  folution  varying  in  a 
greater  ratio,  and  to  in  g  r  in  a  lefs  ratio  than  the  heat, 

“  The  ordinates  to  lipe  nir,  drawn  from  a  point  denotincr 
the  temperature  of  the  mixture,  reprefent  the  quantity  o? 
water  contained  (difiTolved  or  not)  in  a  unit  of  the  mixture; 
for  the  ordinates  m  ar  b  are  as  the  quantities  contained  in  a 
unil  of  air  of  temperatures  a  and  b;  and  as  upon  mixture 
the  heat  and  wditer  are  uniformly  dilToIved  (difiufed  ?),  they 
vary  in  the  fame  proportion,  and  maybe  exprefled  by  the 
lame  meafure. 

Suppofmg  equable  folution,  mix  equal  portions  of  fatu- 
rated  air,  temperatures  10  and  40;  the  mixture  of  tempe¬ 
rature  25  is  reprefented  by  op,  which  alfo  reprefents  the 
quantity  of  water  in  a  unit  of  the  mixture,  and  the  quan¬ 
tity  held  in  folution  by  a  unit  of  air  at  temperature  25. 

“  So  two  portions  of  temperature  40,  being  mixed  with 
one  of  temperature  10,  the  temperature  produped  30  wdll  be 
exprefied  by  y. 

In  the  CLirye  mdr  let  equal  portions  of  the  fplulion  at 
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,40  and  at  10  be  mixed  ;  then  0  p  \s  the  quantity  of  water 
^-'ontained  in  this  nnxture  at  the  mean  heat  25,  while  0  e  is 
ilic  ordinate  of  fohition  :  confcquentiy  ep  is  iite  quantity  of 
water  that  cannot  be  retained  in  folution  in  the  mean  tem¬ 
perature  produeed  by  the  mixture. 

f  In  the  curve  mgr  let  equal  portions  at  10  and  40  be 
mixed;  and  the  ordinate  being  drawn  in  the  mean  25,  sk 
will  be  the  whole  power  of  folution,  and  the  quanlitv  of 
water  that  air  is  capable  of  diliofvmg  m  this  dea;ree  of  heat; 
but  o  p  being  the  quantity  of  water  ar^dually  in  the  mixture, 
tiie  air  is  underfaturaled  by  the  quantity  p  k. 

Thus  the  a(5lual  curve  of  evaporation  being  known,  the 
,effecl  of  any  mixture  of  two  portions  at  difierent  tempera¬ 
ments  maw  be  aicertained.  If  the  ioliuion  ol  water  in  air 
jncreales  equally  with  the  heat,  there  udll  be  neither  fuper- 
nor  Linder-faturation  in  a  inixturc  of  portions  at  different 
temperatures. 

“  If  the  folution  increafes  with  the  heat  but  in  a  de- 
creafiug  rate,  there  will  be  iHuler-faturation  ;  if  it  increafes 
with  the  heat  but  in  an  iacrealing  rate,  there  will  be  i'uper- 
faturation. 

The  laft  cafe  applies  to  the  p’lcenomena  of  .breath  and 
fleam  *  rendered  vifihle  in  mixing  with  air  colder  than  theni- 
felves,  and  to  various  appearances  that  may  occur  in  mixing 
together  feveral  portions  of  air  differently  falurated  with  hu¬ 
midity  and  at  different  temperatures  ;  for  it  is  not  every 
mixture  of  air  at  different  temperatures  that  forms  a  vifiide 
coiidenfation,  this  effedf  depending  on  the  deyree  of  falura- 
tion  w'ith  humiditv.  But  if  two  pemtions  of  the  atmofphere, 
both  faturated  with  humidity,  ffould  be  mixed,  let  there  be 
but  a  difference  in  their  temperatures,  a  condenfatioii  pro¬ 
portionate  to  this  difference  will  take  place. 

At  prefent,  from  the  influence  of  the  afeending  fun. 


^  Aqueous  gas  at  212°  (or  (f earn)  produces  vifible  clouds  in  ir.ixing 
with  air  at  a  lower  temperature  j  but  ideam  is  not  a  Ibiutio  i  of  water  m 
a.T,  neither  is  this  appearance  peculiar  to  it,  hut  attends  the  coolint;  (in 
Cuntadd  with  air)  Qt  the  trail ipa rent  vapours  of  camplior  and  ail  volatile 
oils,  as  well  as  of  benzoic  acid  and  other  I'uhftances  quite  infolublc  in  air. 
T  he  fublimation  af  the  latter  very  aptly  exemplihes  to  a  fpedator  of  it  that 
niomentary  piodubllon  of  fnow  which  has  been  v.^iir.cired  when  the  ic-- 
tenfely  cold  and  denfe  air  of  norrhern  climates  has  been  luddenly  admitted 
into  the  moid  and  wami  atmofphere  of  the  afiartments  in  ufe  there. 

Vihble  iteam  aiiies  Iroin  the  diiieting  capacities  of  air  and  of  vapour  for 
caloric,  d  lie  former,  in  acquii  ing  temperature  from  the  latie.r,  robs  it  of 
portion  of  its  couftittunt  caloric:  hence  a  inomenrtiry  I'^produftion  of 
v-ater,  which  is  afterwards  deporited  or  diirolveu  according  to  circutti-^ 
ftunces,  isult  bj  the  Aulbor  <jf  the  pujljit  Fjpiv. 
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two  oppofite  currents  of  air  are  formed  in  the  fummer  hemi- 
fphere,  one  moving  along  the  furface  of  the  earth  from  the 
pole  to  the  equator,  the  other  flowing  above.  Thefe  oppo¬ 
fite  currents,  while  feparate,  might  pafs  each  other  without 
producing  rain;  but  when  fufflcient  portions  are  mixed,  not 
only  clouds  but  fliowers  will  be  produced,  fince  the  fudden 
fonriation  of  a  mean  degree  of  heat,  in  the  mixture  of  two 
portions  of  different  temperatures,  mufl;  condenfe  a  quantity 
of  vapour  fufficient  to  form  rain. 

“  Without  this  law  of  condenfation  of  evaporation  nei¬ 
ther  rain  nor  dew  could  take  place  any  where  in  the  fummer 
hemifphere,  perhaps  not  even  in  tropical  latitudes :  there 
would  be  evaporation  and  a  general  tendency  to  faturate  the 
atmofphere  with  water,  but  the  mixture  of  different  portions 
of  air  would  only  temper  the  faturation  without  producing  a 
condenfation  of  vapour  in  the  mean  degrees  of  heat.  At 
night,  from  the  influence  of  the  cold,  the  atmofphere 
would  become  gradually  clouded  ;  this  cloud inefs  would  in- 
creafe  to  a  general  di (filiation  of  condenfed  vapour,  which 
'would  be  uniformly  continued  until  the  returning  fummer 
Ihould  change  the  ffate  of  condenl'ation  to  evaporation  ;  and 
inifead  of  the  beautiful  return  of  feafons,  tempered  with  va¬ 
rious  degrees  of  heat  and  refrefhing  fliowers,  fix  months 
rain  and  fix  months  drought  would  follow  each  other  in  an 
invariable  fucceflion.” 

Such  is  the  hypothefis  which  Dr.  Hutton  is  willing  wc 
fliould  confider  as  the  theory  of  rain,  and  which  he  proceeds 
to  apply  to  natural  appearances ;  feeming  to  experience  no 
great  difficulty  in  folving  by  it  every  problem  that  occurs,  as 
the  folffitial,  equinodlial,  and  other  periodical  rains,  the 
comparative  (fate  of  different  climates  and  of  land  and  fea, 
as  to  its  frequency  and  quantity,  &c.  But,  if  we  except 
afhort  remark  on  hall  and  thunder  florms  (which  feemsonly 
to  give  occalion  to  a  confeffion  of  our  imperfedb  knowledge 
of  atmofpherical  eledfricity),  in  no  inftance  does  the  dodfor 
avail  himfelf  of  the  aid  of  any  other  principle  than  the  mix¬ 
ture  of  currents  of  air  in  traverfing  the  irregular  furface  of 
the  globe,  and  confequent  precipitation  of  water,  to  account 
for  the  whole  train  of  phcsnomena  conftituting  the  fubjedl  of 
meteorologv. 

The  fimpliclty  of  this  theory,  the  impofing  air  of  a  dia¬ 
gram  at  its  introdu6fion,  the  ingenious  and  defcriptive  man¬ 
ner  of  the  application,  all  contribute  to  render  it  fufliciently 
plauflble.  It  is  rather  extraordinary  that  the  objedlions  urged 
againfl  it  by  De  Luc*  fliould  have  extended  no  further  than 

*  Idcjs  fur  la  Metcorologie,  tome  ii.  p.  67* 

it 
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it  appears  they  did.  It  would  however  be  readily  granted, 

I  fuppofe,  by  each  of  thefe  philofophers,  that  hypothefes, 
of  whatfoever  kind,  ought  not  to  be  admitted  into  fcience 
without  the  moft  rigorous  examination,  and  that  doubt  has 
a  right  to  keep  the  door  fliut  until  fome  paflport  of  the  de- 
monftrative  kind  is  obtained  either  from  nature  or  experi¬ 
ment.  A  geometrical  reprefentation  of  what  may  be  is  not 
a  fuflBcient  foundation  whereon  to  afl'ert  what  A  a  law  of  na¬ 
ture.  Let  us  therefore  examine  how  far  this  theory,  which 
does  not  appear  to  be  fupported  by  any  direct  experiment, 
will  bear  the  left  of  the  excellent  and  decifive  ones  whereon 
the  dodtrine  of  capacities  has  been  eitabliHied  by  Black, 
Crawford,  and  Lavoifier. 

The  author  firft  affumes,  as  a  law  of  nature,  the  pofition, 
that  the  folution  of  water  in  air  increafes  with  the  tempera¬ 
ture  (heat),  but  in  an  increafing  ratio.  On  this  he  grounds 
a  fecond,  the  fubftance  of  which  is,  that  if  two  portions  of 
air,  faturated  with  water  and  at  differing  temperatures,  be 
mixed,  the  mean  proportion  will  not  be  foluble  at  the  mean 
temperature,  and  therefore  a  part  will  be  precipitated. 

The  firft  pofition  may  be  true,  or  it  may  not ;  perhaps  no¬ 
thing  fhort  of  a61:ual  experiment  can  fatisfa6lorily  afcertain 
the  actual  curve  of  evaporation  *. 

The  fecond  depends  entirely  on  conditions  which  the  do£lor 
has  taken  for  granted  in  each  of  the  three  cafes  of  evapora¬ 
tion  dated  by  him,  and  which,  on  the  received  principles  of 
caloric,  can  belong  to  mo  one  of  them.  Thefe  conditions 
withdrawn,  the  theory  of  rain,  like  its  fubjeft,  falls  to  the 
ground,  and  the  diagram  proves  as  unfubftantial  as  the  bow 
with  which  the  ihower  is  decorated.  To  make  this  appear, 
it  is  only  neceffary  to  produce  the  following  practical  refults, 
which  apply  equally,  whether  we  regard  caloric  as  matter  or 
motion. 

A  homogeneous  fubftance,  or  two  fubftances  having  equal 
capacities  for  caloric,  being  mixed  in  equal  portions  at  un¬ 
equal  temperatures,  the  temperature  of  the  mixture  is  found 
to  be  in  the  arithmetical  mean. 

But  heterogeneous  fubftances,  and  thofe  in  other  refpe^fs 
homogeneous,  but  differing  in  capacity,  being  mixed  in  like 
manner,  give  a  temperature  which  either  exceeds  or  falls 
below  the  arithmetical  mean,  and  approaches  towards  that 
of  the  two  fubftances  which  poffeffed  the  greater  capacity. 

*  Experiments  decifive  of  this  very  queftion  were  made  about  this  time, 
and  the  refults  prefenred  to  the  Literary  and  Philofophical  Society  of 
Manchefter  by  John  Dalton,  efq-  We  fhall  have  occafion  to  notice  his 
paper  further  on. 

The 
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The  capacity  of  water  (which  Crawford  terms  the  com¬ 
parative  heat)  being  taken  at  j,ooo,  that  of  air  proves  by 
his  experiments  to  be  as  1,790,  and  that  of  aqueous  vapour 
as  1,550,  at  equal  weights  and  temperatures. 

Then  if  to  dry  air  we  add  fucceffive  portions  of  water  at 
increafing  temperatures,  we  are  forming  a  compound  (not 
merely  heating  a  homogeneous  mals),  the  nature  of  which, 
as  in  all  other  rcfpccS;s,  fo  in  that  ol  the  capacity  for  caloric, 
miift  hill  continue  approaching  to  that  of  aqueous  vapour. 

Now  in  any  two  portions  of  this  compound,  jorraed  at 
different  temperatures,  the  capacities  will  differ.  It  will 
be  lefs  in  that  which  was  faturated  at  the  higher  tempera¬ 
ture  ;  and  whatfoever  may  have  been  the  preciie  rate  at  which 
the  folution  advanced  at  increafing  temperatures,  the  mixture 
of  the  two  portions  will  not  produce  a  temperature  in  the 
arithmetical  mean,  but  below  it,  as  being  moft  influenced 
by  the  drier  portion. 

Thus  is  the  principal  condition  invalidated,  viz.  that  por¬ 
tions  of  faturated  air  at  differing  temperatures  will  poflefs, 
after  mixture,  a  temperature  in  the  arithmetical  mean.  This 
argument  may  appear  at  firfl;  fight  flill  to  favour  the  conclu- 
fion  refpe6ling  the  mixture  in  the  curve  mdr,  fince,  if  pre¬ 
cipitation  take  place  at  the  mean  temperature,  much  more 
Ihould  it  at  a  lower  than  the  mean  :  but  perhaps  it  may  be 
eafy  to  demon firate,  on  the  fame  principles  as  before,  that 
the  temperature  of  fuch  a  compound,  as  it  refults  from  this 
circumflance  of  mixture  only,  will  in.no  cafe  aflecSl  the 
ffate  of  folution,  and  that  neither  fuper-nor  under-faturation 
will  eiifue  therefrom. 

We  will  take  for  this  purpofe  the  curve  mdr,  and  exa- 
jmine  the  real  circumftanccs  of  a  folution  advancing  with  the 
temperature  but  in  an  accelerated  ratio;  premifing  that  the 
queflion  regards  the  efle6fs  of  heat  (caloric)  only  as  the  caufe 
both  of  increafed  temperature  and  increafed  folution,  and 
that,  according  to  Crawford,  equal  additions  of  this  (the 
capacity  of  the  receiving  body  continuing  unchanged)  pro¬ 
duce  equal  expanfions  in  the  common  thermometer. 

That  the  folution  of  water  in  air  ftoes  on  increafing  with 
the  temperature  of  the  compound  is  true,  and  it  is  equally 
fo  that  it  increafes  at  the  expenfe  of  that  pozuer  which  gives 
the  temperature  ;  for  water  held  by  air  is  itfelf  in  the  ftate  of 
gas,  and  gas  of  whatfoever  kind  requires  a  large  pro})ortion 
of  caloric  for  its  conflitution,  which  is  not  at  all  mtafurabie 
by  the  thermometer. 

Suppofing  therefore  a  unit  of  dry  air  at  a  certain  tempe-f 
rature  to  confiil  of  0,005  meafures  of  liquid  bafe  and  0,995 

calorie. 
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caloric,  and  that  one  part  of  caloric  will  raife  its  temperature 
one  degree  in  any  part  of  the  fcale  5  if  we  willi  to  convert  this 
into  a  unit  of  mof  air  at  the  fame  temperature,  it  will  not  be 
fufficient  merely  to  add  the  proportion  of  water,  fuppofe  o,coi ; 
for  this  water,  lieing  itfelf  a  liquid  hafe^  will  require  nearly  as 
much  additional  caloric  to  conftitute  it  gas,  as  the  portion  of 
air  which  was  neceffarily  excluded  from  the  unit  took  away 
with  it.  When  we  have  added  this  proportion  of  caloric 
(which  would  have  raifed  the  dry  air  many  degrees  in  tem¬ 
perature)  together  with  the  water,  we  fliall  have  a  unit  of  fa- 
tu rated  air. 

Further,  if  we  would  raife  the  temperature  of  the  latter 
10,  20,  or  200  degrees,  and  ftill  preferve  the  faturation,  we 
fiall  find  it  impoffible  to  proceed  without  an  expenfe  of  power 
adequate  to  the  rate  of  folution,  befides  that  proportion  which 
is  employed  in  railing  the  temperature  through  thofe  fuccef- 
live  intervals  of  the  fcale  which  are  taken  as  the  ftandard  of 
folution. 

Now,  in  the  cafe  of  equably  advancing  folution,  if,  as  often 
as  the  thermometer  has  rifen  a  quantity  of  caloric  eijual 
to  100^  has  been  imperceptibly  fupplied  in  addition,  this  m 
of  no  importance  in  the  iffue,  fince  the  temperature  is  ftill  a 
true  proportionate  meafure  of  the  power  of  folution  in  the  ex¬ 
tremes  and  in  the  mean ;  but  in  thofe  of  accelerated  and  re¬ 
tarded  folution  it  is  otherwife;  for  here  the  very  terms  of  the 
propofition  require  that,  as  we  advance  in  the  fcale,  each  de¬ 
gree  of  temperature  may  anl'wer  to  10,  12,  16,  24,  of  foiutioiiy 
or  inverfely,  and  confequently  to  fimilar  proportions  added 
power.  Now  if  in  each  unit  fucceliively  faturated  at  different 
degrees  there  enters  the  due  proportion  of  power  which  it 
needs  muft,  then  in  every  mixture  that  can  be  made  of  them 
the  total  power  of  folution  as  well  as  the  whole  quantity  of 
water  will  be  prefent,  and  there  will  be  neither  fuper- nor 
under-faturation  let  the  temperature  resulting  from  the  mix¬ 
ture  be  what  it  may 

Admitting,  therefore,  that  caloric,  or  the  caufe  of  tempera¬ 
ture,  is  alfo  a  neceffary  conftituent  part  of  aqueous  vapour  in 
whatfoever  way  it  be  formed,  and  that  the  do6lrine  of  capa¬ 
cities  is  well  founded,  we  inuft  rejedl  the  theory  of  Dr.  Hut- 
ion  altogether. 

P.  S.  Whether  the  phrafe  of  the  diffblving  power  of  air 

on  water”  was  conne6led  in  the  mind  of  Dr.  Idutton  with 

\ 

The  rem  hnder  of  the  paper,  as  read  before  the  fociety,  is  fuppreffed 
by  defire  of  the  author,  who  has  communicated  what  follows  in  its  place, 
and  in  which  his  realons  for  this  will  appear, — Eoixor. 

the 
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the  idea  of  fome  other  power  operating  jointly  with  the  heat, 
fuch  as  an  attraftion  between  the  bafe  of  air  and  water,  I  am 
not  qualified  to  determine;  but  were  it  fo,  this  would  in  no¬ 
wife  affebl  the  previous  reafoning,  as  the  conclufion  relts  en¬ 
tirely  on  the  temperature,  i.  e.  in  the  do6lor’s  view,  the  ca¬ 
loric  prefent,  though  they  are  in  fa6l  two  dillintt  confidera- 
tions  which  he  has  blended. 

In  the  concluding  part  of  this  efifay,  as  it  was  originally 
written,  I  had  difcuffed  the  fubjebt  of  the  folution  of  water 
in  air,  and  the  feveral  modes  of  its  precipitation,  on  chemical 
principles;  regarding  moift  air  as  a  ternary  compound  of 
bafe  of  air,  water,  and  caloric,  formed  and  fubfifting  by 
chemical  attrablions,  and  decompofed  by  the  operation  of 
the  fame. 

Having  fince  perufed  the  excellent  work  of  my  friend  John 
Dalton  *,  which  I  have  before  alluded  to,  and  having  feen 
and  repeated  fome  of  the  principal  experiments  therein  de¬ 
tailed,  I  mud  acknowledge  that,  although  I  might  plead  the 
authority  of  a  Kirwan  f  in  fupport  of  the  chemical  theory  of 
evaporation,  I  am  now  difpofed  to  give  up  the  idea  of  a  proper 
folution  of  water  in  air  in  toto. 

It  appears  to  me  that  nothing  need  be  more  clear,  fimple, 
and  conclufive,  than  the  experiments  and  dedublions  by  which 
the  author  attempts  to  prove  that  the  evaporation  of  water 
and  feveral  other  liquids  is  a  procefs  uniformly  regulated  by 
their  temperature,  the  effedl  of  the  latter  in  equal  furfaces 
being  the  fame  in  vacuo  and  under  the  full  preflure  of  the  at- 
mofphere;  the  prefence  of  which  has  no  other  influence  than 
by  its  motion  to  multiply  the  furface  of  the  liquid  and  carry 
away  the  vapour  produced ;  whence  the  difference  of  quantity 
evaporated  in  equal  times  in  a  moving  and  a  ftagnant  atmo- 
fphere.  The  folvent  power  of  air  on  water  may  alfo,  there¬ 
fore,  be  fafely  clafled  among  thofe  caufes  which  are  not  need¬ 
ful  to  the  effebl  in  queftion,  and  therefore  not  to  be  retained 
in  philofophical  reafoning. 

Experimental  ElTays  on  the  Conftitution  of  mixed  Gafcs;  on  the 
Force  of  Steam  or  Vapour  from  Water  and  other  Liquids  in  difterent 
Temperatures,  both  in  a  Torricellian  Vacuum  and  in  Air;  on  Evapora¬ 
tion;  and  on  the  Expanfion  of  Gafes  by  Heat. — Man cbcjict' Memoirs^  vol.  v. 
part  2.  I  So  I. 

f  Of  the  Variations  of  the  Atmofphere,  inferted  in  the  Irilh  Tranfac- 
tions  iSoi. 
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C.  Parmentier. 

[Concluded  from  p.  386  of  our  iaft  Volume.] 

Juices  of  Plants, 

To  prepare  thefe  juices^  they  recomiriend  to  colle<5l  the 
plants  when  they  are  in  full  vegetation^  to  clean  them  care¬ 
fully,  to  pound  them  in  a  marble  mortar,  to  prefs  them  iii- 
clofed  in  a  hair  bag,  after  having  added  to  them  a  little  water^ 
but  only  when  they  are  either  a  little  too  aqueous  or  too  mu¬ 
cilaginous. 

All  the  fap-veflels  of  the  plant,  or  others,  are  broken  by 
the  a6fion  of  the  peftle ;  all  the  liquids  which  they  contained 
flow  off,  together  with  the  green  fecula  and  the  attenuated 
remains  of  the  vegetable. 

They  recommend  to  purify  the  juices  either  by  reft,  or  by 
the  heat  of  boiling  water,  or  by  means  of  the  white  of  an 
egg,  or  by  making  them  pafs  through  gray  paper. 

The  firft  method  is  fit  for  the  juices  of  fruits. 

The  fecond  may  be  employed  for  all  the  juices  of  herb^ 
deftined  to  make  extracts. 

Ihe  third  may  be  employed  for  all  juices,  infufions,  or 
deco6iions,  that  do  not  contain  tannin. 

The  fourth  is  necefTary  for  all  juices  the  virtues  of  which 
cxlh  chiefly  in  the  volatile  principles. 

It  is  preferred  in  pharmacy  for  maglfterlal  juices,  whether 
they  be  volatile  or  not;  the  two  vifeous  juices  excepted. 


Mac  era  tion — Infufon — Deco  St  ion . 

Tn  maceration,  the  cold  water  is  attracted  by  the  dry  vege¬ 
table  fubfiances  :  it  introduces  itfelf  into  them,  fwells  them 
up,  and  renders  fluid  whatever  is  foluble. 

It  has  been  found  that  maceration  is  fufneient  to  obtain 
from  quaflia,  and  even  quinquina,  the  real  a6live  parts  con¬ 
tained  in  them. 

In  infufion,  caloric  more  abundant  than  in  maceration 
reiulers  the  water  more  penetrating,  more  a^live,  and  more 
fblvent ;  it  becomes  charged  with  a  much  greater  number 
of  the  principles  of  the  vegetable.  The  preparers  of  medi¬ 
cines  make  ufe  of  it  in  preference  for  dry  herbs  and  for  leaves, 
which,  like  fenna,  for  example,  cannot  bear  ebullition  with¬ 
out  lofino;  their  virtues. 

In  dcco(Slion,  the  water  faturated  with  caloric  acquires  a 
much  greater  energy  :  it  penetrates  in  a  more  intimate  man¬ 
ner 
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ner  the  vegctaible  fuhje6led  to  its  a6i;iou5  it  forces  to  becotJic 
foluble  the  fabRances  which  were  not  fo  at  a  lower  tempera¬ 
ture  ;  it  melts  and  feparales  thofe  which  are  oily  or  refinous j 
it  dillipates  thofe  which  are  volatile;  and  feveral  of  them  it 
combines  or  decompofes. 

They  expofe  to  the  aftion  of  boiling  water  thofe  plants  or 
parts  of  plants  only  which  are  exceedingly  bard,  and  in  which 
there  exitis  nothing  volatile;  and  they  often  fnbjebl  thefe 
fnbftances  to  maceration  and  infuRon  before  they  expofe  them 
to  ebullition. 

In  evaporation,  the  water  charged  with  the  foluble  prin¬ 
ciples  of  the  vegetables  graduatly  abandons  them  to  unite 
with  caloric,  and  to  form  with  it  a  volatile  fluid  known  under 
the  name  of  vapour :  by  thefe  means,  the  principles  before 
diluted  become  concentrated,  and  aflame  confftence,  the 
Rate  and  name  of  extrabfs. 

They  preferibe.  a  gentle  fire  for  the  evaporation  of  the 
Juices,  macerations,  and  infuflons,  and  a  ftronger  fire  for  de- 
coblions,  taking  eare  to  choofe  large  and  fliallow  evaporating 
veflels,  and  to  Rir  the  liquors  to  facilitate  the  evaporation  of 
the  water,  and  to  prevent  the  extract  from  being  burnt. 

And  to  prevent  that  alteration  of  which  the  principles  of 
vegetables,  when  highly  diluted  with  water  and  expofed  to 
the  heat  of  an  evaporation  too  long  continued,  are  fufeeptin 
ble,  they  recommend  to  employ  only  the  neceflary  quantity 
of  water,  paying  attention  to  the  folidity  of  the  fnbftances 
expofed  to  maceration,  infufion,  and  decoblion.  They  take 
care  alfo  to  employ  for  all  their  operations  very  pure  water, 
fenflble  that  it  is  only  when  it  is  in  this  ftate  that  it  is  fit 
for  !)oiling  pulfe. 

During  ihe  evaporation  of  feveral  juices  or  decobfions,  foinc- 
phasnomcna  occurred  which  did  not  efcape  their  notice. 

They  remarked,  when  preparing  feveral  extradls  which 
they  called  faponaceous,  that  liquors  became  turbid;  that 
their  furface  was  covered  with  a  pellicle  which  feparated  into 
flakes,  were  precipitated,  and  formed  incruftations  fufeepti- 
ble  of  being  burnt  at  the  bottom  of  the  evaporating  veflels. 

It  was  Saume  in  particular  who  paid  attention  to  thefe 
precipitates ;  he  fays  they  were  faliiie. 

The  preparers  of  fuch  medicines  have  alfo  found  that, 
durino'  the  cooling  of  the  decocfions  ol  roots  or  barks  abun¬ 
dant  m  refmous  matter,  and  during  the  evaporation  of  feveral 
of  thefe  decoctions,  precipitates  more  or  lefs  abundant  were 
formed,  which,  according  to  the  opinion  of  Baiime,  were 
owing  to  the  refin,  more  or  leis  altered,  of  the  vegetables 
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Thefe  precipitates,  fome  of  which  were  thought  by  Baumd 
to  be  faline  and  others  refiiious,  have  been  contidered  by  Pel¬ 
letier.  as  earthy  fubftances,  and  are  afcribed  by  the  modern 
chemifts  to  the  union  M'hich  feveral  of  the  immediate  prin¬ 
ciples  of  vegetables  contained  in  the  juices  have  formed  with 
oxygen,  which  makes  them  lofe  their  folubility  in  water. 

C.  Defchamps  junior,  apothecary  at  Lyons,  is  of  opinion 
that  they  are  a  mixture  of  lime,  extractive  matter,  oily  or  re- 
finous  fubftances  in  fome,  and  an  aftringent  refmous  fub- 
ftance  in  others ;  fometimes  of  a  little  calcareous  fait,  and 
fometimes^of  a  little  filex  or  alumine. 

As  the  obfervations  and  experiments  on  which  he  founds 
his  opinion  may,  by  laying  afide  Vvhat  he  thinks  unfavoura¬ 
ble  to  oxygen,  be  exceedingly  ufeful  in  the  preparation  of 
extracts,  we  refer  to  his  memoir  publiflied  in  the  Annales  de 
Chiviie  for  the  year  y. 

It  refults,  from  the  moft  eftential  faCts  announced  in  the 
memoir  of  C.  Defchamps  : 

ift.  That  there  exifts,  in  the  vegetable  juices  or  decoCtions 
which  he  fubjeCted  to  examination,  a  neutral  fait,  the  bafe 
of  which  has  always  been  found  to  be  lime,  fometimes  mixed 
with  a  little  filex  and  alumine,  and  of  which  the  acid  is  often 
different. 

3(1.  That  this  faline  combination,  not  very  energetic  of 
itfelf,  is  weakened  when  diluted  with  water,  and  is  eafily  de- 
ftroyed  by  ebullition,  like  many  others,  when  the  acid  in  it 
•is  not  in  excefs,  while  it  maintains  itfelf,  and  is  not  altered 
.when  the  acid  is  fuperabundant  in  it. 

3d.  That  the  decompofition  of  this  fait,  when  it  takes 
place,  is  only  momentary,  fince  the  depofits  become  redifiolved 
towards  the  end  of  the  evaporation  by  the  fame  acid  which 
has  abandoned  them  ;  and  which  then,  notwiihftanding  the 
lofs  it  has  fuftained  in  its  quantity,  refumes  fufiicient  force  to 
4’e-eftablifti  things  nearly  in  their  firft  ftate. 

Hence  arifes  the  neceflity  of  not  feparating  depofits  which 
prevent  acids  from  being  acid  and  deiiquefcent. 

4th.  That  thefe  depofits,  the  major  part  of  which  is  lime, 
which  carries  with  it,  more  or  lefs  combined,  fometimes  an 
oily  extractive,  fometimes  a  refino-aftringent  fubllance,  and 
fometimes  a  little  effential  fait,  itfelf  not  being  decompofed, 
do  not  take  place  when  the  juices  are  not  diluted  with  'water,' 
when  maceration  and  infufion  are  fubftituted  for  ebullition, 
and  when  the  evaporation  is  efteCded  in  a  gentle  heat. 

By  uniting  the  faCts  contained  in  the  memoir  of  C.  Des- 
champs  with  the  obfervations  of  the  chemifts  above  men- 
VoL.  XIV.  No,  53.  E  tioned. 
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tioned,  we  may  fee  how  extrafts  mu  ft  be  prepared  in  gene¬ 
ral  :  but  there  is  one  which  requires  peculiar  procefles  thaf 
muft  be  made  known. 

ift.  Eobs  of  the  elder  and  buckthorn  are  made  with  juices 
which  have  been  extrafted  24  hours  before  from  the  berries 
of  thefe  two  Ihriibs. 

During  that  timie,  thefe  juices  become  charged  with  the 
extra6live  colouring  part  lodged  under  the  fkin  of  the  berries, 
and  by  thefe  means  acquire  more  virtue. 

%di.  Extradf  of  juniper  is  obtained  by  maceration  of  frefli 
juniper  berries  which  have  been  bruifed.  They  are  evapo¬ 
rated  in  a  gentle  heat,  after  being  made  to  pafs  through 
flannel. 

It  is  faccharine  and  aromatic :  it  would  be  acrid  and  re- 
finous,  if  ebullition  were  employed.  Baume,  however,  has 
preferibed  it;  but  he  made  it  light,  and  recommended  not  to 
bruife  the  berries. 

3d.  Extradfs  of  caffia  and  tamarinds  are  all  produfifs  of  the 
maceration  and  pulp  of  thefe  fruits. 

Infufion  of  tamarinds,  cold,  is  attended  with  the  inconve¬ 
nience  of  fuftering  their  elfential  fait  to  be  precipitated  during 
the  evaporation. 

4th.  Extract  of  the  corn  poppy  is  produced  by  carefully 
infuftng  the  dried  flowers. 

3th.  That  obtained  from  faffVon  is  very  abundant ;  almoft: 
the  whole  of  its  ftamina  are  converted  into  extract;  fo  that 
it  may  be  confidered  as  ufelefs  to  fubje£l  them  to  this  pre¬ 
paration,  which,  altering  their  virtue  a  little,  does  not  re¬ 
duce  them  fo  a  lefs  volume. 

6th.  The  extradl  of  coloquintida  is  made  with  a  decoftion 
of  the  pulp  of  that  fruit  freed  from  the  feeds.  To  render  it 
tweeter,  and  make  it  lefs  fufceptible  of  griping  the  bowels, 
it  ought  to  be  deprived  of  its  refin. 

Baume  caufed  it  to  be  rediflblved  in  cold  water.  He  fi^ 
trated  the  liquor,  and  the  refin  remained  on  the  paper.  This 
operation  he  repeated  three  times. 

7th.  Opium  is  brought  to  us  from  Turkey.  The  practice 
of  making  it  near  the  ruins  of  Thebes  has  been  loft.  The 
inhabitants  of  Egypt  ftill  cultivate  the  plant  which  furnifties 
it ;  but  only  to  eat  the  leeds,  which  they  are  fond  of,  as  well 
as  of  all  other  emulfive  feeds. 

.  Opium  is  an  extradf  prepared  from  the  expreflfed  juice  of 

the  leaves,  ftems,  and  heads  of  the  white  poppy. 

ft  hat  ufed  in  commerce  is  very  impure.  The  preparer  of 
«pium  difiblves  it  in  water,  makes  the  liquor  pafs  through 

flannel^ 
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flannel^  and  evaporates  it  in  a  balneum  marite.  When  he 
wifhes  to  make  it  more  tranquillizing  than  narcotic^  he  fub- 
je6ls  it  to  both  the  following  preparations  : 

The  firft  confifts  in  cutting  the  opium  into  dices,  boiling 
it  in  the  quantity  of  water  necelfary  to  diflblve  every  thing 
foluble  it  contains,  draining  the  liquor,  evaporating  it  to  a 
half,  putting  it  into  a  tin  cucurbit  immerfed  in  a  fand  bath 
over  a  fire  maintained  three  months  night  and  day,  adding 
water  in  proportion  as  it  is  evaporated,  fcraping  from  time  to 
time  the  bottom  of  the  evaporating  vefTel,  to  prevent  the  refin 
which  is  precipitated  from  being  burnt,  flraining  the  liquor 
when  three  months  are  elapfed,  and  then  evaporating. 

A  folid  extract,  called  opium,  is  obtained  by  long  digef- 
tion  of  all  the  extracSls  of  opium  :  this  is  the  one  mod: 
efleemed  by  Baume.  The  fecond  procefs  is  that  employed 
by  Joflfe  to  extract  the  gluten  from  the  farina  of  wheat. 

The  opium  is  expofed  under  the  cock  of  a  veffel  which 
produces  only  a  fmall  ftream  of  water,  where  it  is  kneaded : 
its  extractive  matter  is  diffolved,  and  the  refinous  part  re¬ 
mains  in  the  hands ;  the  liquor  is  then  filtrated,  and  it  is 
evaporated  to  the  confiffence  of  extraCt. 

The  third  method  of  correcting  opium  is  that  recom¬ 
mended  by  Baume  for  freeing  the  extraCl  of  coloquintida 
from  ‘the  prejudicial  refin  which  it  contains,  viz.  folution, 
cold  filtration,  and  evaporation.  But  as  the  refin  of  opium 
is  more  difficult  to  be  removed  than  that  of  coloquintida, 
thefe  three  operations  are  repeated  fix  times  fuccefhvely. 

8th.  It  is  cuftomary  to  purify  by  folution  and  filtration  ex¬ 
tracts  of  the  acacia,  hypociftis,  cachou,  and  liquorice,  fold 
in  the  (hops.  But  ah  exaCt  pharmacopolift  will  prefer  pre¬ 
paring  the  lafl-mentioned  article  himfelf  from  the  liquorice 
of  our  gardens :  he  will  treat  it  by  infufion,  and  will  thus 
obtain  a  brown  extraCt  of  a  fweet  tafte  and  very  agreeable, 
while  the  other  is  black  and  acridj  and  often  contains  char¬ 
coal  and  always  copper,  both  taken  from  the  bottom  of  the 
bafon  by  fcraping  it  with  an  iron  fpatula. 

9th.  Extract  of  fenna  ought  to  be  made  from  an  infufion 
of  the  leaves :  ftrong  decoCtion  would  add  to  the  extractive 
'fubftance  given  by  infufion,  a  mucilaginous  matter  which 
would  weaken  its  virtue. 

noth.  Extracts  of  hemlock,  ftramonium,  hyofcyamus,  and 
bella-dona,  were  prepared  by  Storck  from  the  unpurified 
juices  of  thefe  plants. 

It  is  much  better  to  evaporate  t*hefe  juices  after  they  have 
been  purified  and  mixed  at  the  end  of  the  baking,  the  green 
fecula  being  feparated. 

E  % 
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nth.  The  dry  extrafts  of  La  Garaye  are  all  made  by  iimpte 
maceratioTi  evaporated  in  a  balneum  marice,  or  in  a  ftove,  on 
hat  diflies;  they  form  very  thin  fcales. 

La  Garaye  filtered  his  liquors  a  fecond  time  when  thev 
were  half  evaporated;  but  this  fecond  filtration  is  ufelefs  if 
there  exiits  no  depofit,  and  it  is  hurtful  if  there  be  one  ;  be- 
caiife  in  fepara'trng  it,  inftead  of  fufiering  it  to  be  redifi'olved, 
the  extract  acquires  the  property  of  attracting  moifture  more 
ftrongly. 

The  procefs  employed  by  I>a  Garaye  for  preparing  bis  ex¬ 
tracts  alters  as  little  as  pofiible  the  fuhfiances  they  contain. 

12th.  LstraCts  made  from  fuch  freth -gathered  roots  as 
contain  htucolis  bodies  in  dates  of  fokition  and  of  infolu- 
bility,  that  is  to  fay,  mucilage,  properly  called  fiarcb,  alfo 
liave  need,  as  already  faid,  of  a  preliminary  preparation  to 
make-  them  lofe  the  latter  fubfiance,  capable  of  becoming 
mouldy  when  by  the  aid  of  warm  water  it  has  afi'umed  the 
hate  of  icily. 

But  this  fiarch  does  not  hurt  extraCts  prepared  with  infu- 
fions  or  decoCtioDS  of  the  fiiiiac  roots  dried,  becaufe  the  mu¬ 
cilage  of  the  roots  is  deftroyed  or  modified  by  the  deficcatioii, 

13th.  Several  pharmacopolifts  haying  obferved  this  change 
which  deficcation  produces  in  the  ilate  of  the  mucous  part 
of  plants,,  have  tbooght  that  it  wmdd  be  of  advantage  to 
prepare  extra(Ts  from  dried  platints,  efpecially  in  regard  to 
plants  highly  muciiaginou's,  fuch  as  burrage. 

Experrence  has  tauiglit  them  that  extraCts  more  abundant 
and  which  keep  longer  without  alteration,  may  be  ^obtained 
by  this  method. 

Is  the  cxtra(ttive  principle  increafed'  by  deficcation  at  tlie 
expenfe  of  the  mucilage,  or  does  the  mncilage  by  drying  in 
the  plants  alFuinc  a  fiate  wdiich  approaches  very  near  to  tlntt 
of  extraCdive  matter? 

14th.  There  are  fomc  extracts  in  which  it  is  neccffaiy  to 
retain  a  refino-gummy  or  extraClo-refinous  fubftanee :  this 
may  be  eifeCted  by  iuccefiively  treating  the  ])lant  which  con- 
(  tains  it  with  whaler  and  with  aleohoL  The  rcfult  of  thefe 
two  folutrons,  intimately  mixed  and  properly  concentrated,- 
p'ives  this  kind  of  cxtraCf . 

13th.  Sometimes  wine  Is  employed  in  order  to  have  oid}^ 
one  infufion  to  liuake,  and  to  fulfil  the  fame  indication  ;  but 
it  is  pnobahle  that  the  end  propofed  in  this  cafe  is- not. ob¬ 
tained. 

Wine,  indeed,  bcfides’its  not  diffolving  fo.weJl  the  two 
required  principles,  is  attended  with  the  inconvenience  of 
furnilliiog  not  only  the  extractive  fubiiaiice  proper  to  it,  but 
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alfo  an  acid,  which  muft  neceffarlly  have  a  greater  or  Icfs  ac¬ 
tion  on  the  extractive  matter  of  the  vegetables,  change  its 
nature,  and  increafe  in  the  extraCls  the  tendency  they  have 
to  deliqnefcence. 

i6th.  Vinegar  extraCls  very  badly  the  principles  of  vege¬ 
tables;  it  generally  alters  them,  or  is  altered  by  them. 

It  may  however  be  ftill  employed  as  a  folvent  in  regard  to 
Iqnills,  garlic,  refinous  gums,  and  as  a  vehicle  of  the  odours 
and  colours  of  fome  flowers. 

17th.  Extra^ds  by  highly  reCfified  alcohol  are  refins ;  by 
weak  alcohol  they  are  refins  mixed  with  gummy  or  extraCfive 
fubftances. 

Vegetable  fiibftances  fubje6fed  to  the  aCfion  of  alcohol  are 
dry,  and  much  divided:  this  aClion  is  affided  by  a  degree  of 
heat  more  or  lefs  confiderable.  The  vefiel  in  which  the  ope¬ 
ration  is  performed  muft  be  fufficiently  large  to  allow  the 
vapours  to  circulate. 

When  the  folution  has  been  made  and  filtered,  water  is 
poured  over  it,  and  the  alcohol  abandons  the  refin  to  unite 
with  the  water;  or  it  is  fabjeOied  to  diftillatioo,  and  the 
alcohol  paffes  off  in  vapours,  leaving  the  refin  tree  in  the 
fame  manner. 

1 8th.  If  jalap,  for  example,  has  been  employed,  to  obtain 
the  refin,  and  if  it  be  intended  to  procure  the  gummy  ex- 
trad  of  this  root,  the  exhaufied  refiduum  of  the  refill  iiiidl 
be  treated  with  water,  after  which  the  infution  is  filtered- and 
evaporated. 

It  refults  from  thefe  general  confiderations  011  vegeta¬ 
ble  extraCls,  that  the  pharmacopolift,  if  he  proceeds  me¬ 
thodically,  will  always  have  the  fatisfaClion  of  furniflimg  the 
healing  art  with  medicines  containing  the  whole  of  the  im¬ 
mediate  products  of  vegetables,  and  confequenlly  fufceptible 
of  producing  the  effeCts  which  effeotially  belong  to  them. 


XII.  Defcription  of  a  Three-blaf  Fufng  Furnace^  conflruSed 
in  the  Chemical  Laboratory  of  the  drench  School  of  Alines.^ 
By  P.  Tokelli-Narci,  attached  to  the  Council  of 
Alines. 

This  furnace  is  deftined  for  fufing  different  mineral 
fubftttiices,  in  order  to  afcertain  the  nature  of  them  ;  and  the 
experience  of  fix  years  has  (liown  that  it  anfwers  the  intended 
purpole.  By  its  means  a  very  intcnfe  heat  is  obtained,  and 
it  was  employed  by  C.  Clouet  for  repeating  his  expcrmaents 
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on  the  converfion  of  forged  iron  into  caft  fleel,  which  were 
attended  with  full  fuccefs. 

Chemifts  who  have  feen  this  furnace  feemed  defirous  of 
being  better  acquainted  with  the  conftruftion  of  it :  the 
council  even  tranfmitted  drawings  of  it  to  feveral  perfons ; 
and  what  has  hitherto  prevented  a  defcription  of  it  from 
being  given  was  a  deiire  to  afcertain  its  power  by  longer  ufe. 

1  long  ago  conceived  the  idea  of  a  fuling  furnace,  in  which 
the  wind  was  diftributed  in  three  tuyeres  placed  in  its  cir¬ 
cumference,  and  at  equal  dlftarices  from  each  other ;  but  I 
had  no  opportunity  of  realizing  this  idea  till  I  became  at¬ 
tached  to  the  council  of  mines. 

Nearly  feven  years  ago  a  plan  was  in  agitation  for  con- 
ftrufting  in  the  laboratory  of  the  fchool  a  fufing  furnace 
capable  of  producing  a  very  great  degree  of  heat,  in  order  to 
operate  with  facility  and  fpeed  on  larger  quantities  of  mineral, 
and  confequently  to  obtain  more  precilion  in  the  trials  which 
might  be  made  than  had  been  obtained  by  the  fmall  furnaces 
before  employed  for  docimaftlc  experiments^ 

I  propofed  my  ideas :  they  were  approved  by  the  council 
of  mines;  and  I  was  ordered  to  caufe  the  furnace  I  ani 
about  to  defcribe  to  be  conftru61;ed.  The  principal  difference 
between  it  and  thoie  before  ufed  for  the  fame  purpofe  is, 
that  in  the  prefent  one  the  wind  is  introduced  through  three 
tuyeres,  placed  at  equal  diftances  from  each  other  in  its  cir¬ 
cumference,  whereas  in  common  furnaces  it  enters  only  by 
one. 

■  This  furnace  is  round,  both  outfide  and  Infide,  and  con- 
llru6led  of  very  refractory  bricks,  fecured  by  iron  hoops  in 
fuch  a  manner  that  they  cannot  be  difplaced.  It  refts  on  a 
fquare  bafe  of  ftrong  mafon-work,  raifed  to  a  fufficient  height 
above  the  ground  to  render  it  eafy  to  manage. 

The  bellows  are  four  feet  in  length,  and  the  mean  breadth 
of  them  is  about  20  or  21,  inches  :  they  are  of  wood,  and 
the  joints  are  covered  with  white  leather.  The  upper  part 
confiffs  of  five  folds  and  two  half  folds ;  the  Inferior,  of  tw'O 
folds  and  two  half  folds.  They  are  placed  8  or  9  feet  * 
above  a  wooden  box,  the  joints  of  which  are  covered  with 
leather,  and  into  which  the  wind  as  it  comes  from  the  bel¬ 
lows  is  conveyed  by  a  copper  pipe,  three  inches  in  diameter, 
adjuffed  to  the  upper  part  of  the  box.  The  box  iifelf  is  fup- 
ported  by  two  iron  bars  built  into  the  wall.  From  the  lower 
part  of  this  box  defcend,  in  a  vertical  direCfion,  three  pipes 

This  height  is  arbitrary;  it  depends  in  part  on  the  manner  in  which 
the  bellr)ws  are  difpofed,  and  on  the  height  of  the  chamber  in  which  the 
furnace  is  placed, 
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c>f  copper,  two  inches  in  diameter,  bent  at  right  angles 
aboiir  4^  inches  below  it,  to  bring  them  into  a  horizontal 
pofition,  and  to  convey  the  wind  to  the  furnace,  which  is 
about  iix  feet  diilant.  The  extremities  of  thefe  pipes  are 
fitted  into  three  tuveres  of  forged  iron,  fixed  at  equal  diftances 
around  the  circiimfenenpe  of  the  furnace  :  thefe  three  pipes 
are  more  .or  lels  Curved  or  bent,  to  convey  the  wind  into  the 
furnace  by  the  three  apertures  made  for  that  purpofe. 

About  fix  inches  below  the  box  is  adjufted,  on  each  of  the 
three  tubes,  which  defcend  in  a  vertical  direction,  a  brafs 
cock  about  three  inches  of  interior  diameter  :  thefe  cocks 
ferve  to  intercept  entirely  the  communication  between  the 
bellows  and  the  furnace  ;  and  by  opening  theni  all  more  or 
lefs,  or  each  of  them  feparately,  any  required  quantity  of 
wind  may  be  obtained 

Thefe  cocks  are  well  fixed  to  the  tubes,  and  kept  in  their 
place  by  two  clips  of  iron  fuited  to  the  diameters  of  the 
tubes,  and  forming  a  kind  of  three  collars,  which  by  means 
of  four  fcrews  embrace  and  confine  them  :  thefe  pieces  of 
iron  are  themfelves  made  fafi:  to  two  crutches  of  iron,  which 
fupport  the  box  and  are  fixed  to  it  by  fcrews.  The  box  is 
kept  on  the  crutches  by  two  ftraps,  which  embrace  it  at  each 
extremity,  and  are  fixed  by  female  fcrews,  which  are  fitted  to 
fcrews  on  the  ends  of  thefe  ftraps  after  they  have  pafiTed 
through  the  horizontal  part  of  the  two  crutches. 

To  give  the  proper  ftrength  to  this  furnace,  a  folid  fquare 
was  conftru(Ted  of  mafon-work,  about  a  foot  larger  on  each 
fide  than  the  exterior  diameter  of  the  fides  of  the  furnace, 
which  were  from  21  to  22  inches  from  outfide  to  outfide. 
Bricks  were  placed  on  the  ground  in  the  middle  of  this  erec¬ 
tion  for  the  extent  of  18  inches,  in  order  to  form  a  bottom, 
and  on  this  bafe  were  placed  the  fides  of  the  furnace  con- 
ftrufted  ill  the  manner  about  to  be  defcribed. 

[  caufed  to  be  forged  two  iron  hoops  fix  lines  in  thicknefs, 
from  2  to  inches  in  breadth,  and  about  22  inches  of  ex¬ 
terior  diameter :  thefe  two  circles  were  faftened  together  by 
three  bars  of  iron,  the  diftance  of  thoir  exterior  edge  being 

'’•Care  muft  be  taken,  when  the  action  of  the  bellows  ceafeSjto  fliut  the 
cocks,  efpecially  when  co.als  are  ufed  in  the  furnace;  for  the  hydrogen  dif- 
engaged  from  that  mineral  fubftance  afeends  iino  the  box.  and,  when  the 
bellows  are  again  made  to  aft,  may  inflame,  and  ca'ufe  a  violent  explofion, 
or  even  burft  the  bellows.  This  accident  once  took  place  in  the  furnace 
here  defcribed  :  the  box  burft  with  a  loud  noife  on  the  firft  ftroke  of  the 
bellows,  the  gas  which  filled  them  having  fuddenly  inflamed  ;  but  by 
good  fortune  no  perfon  was  hurt.  The  fame  thing  happened  at  the  houfe 
of  C.  Gorlier,  lockfinith,  of  Paris  :  one  of  his  bellows  burft  with  a  horrid 
pxplofion  at  the  moment  when  they  were  put  in  motion. 
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kept  at  about  nine  inches,  the  height  of  the  bricks  :  thefe 
bars  are  pierced  with  holes  towards  the  end  riveted  on  the 
circles,  and  placed  at  equal  diftances  on  their  circumference. 
One  of  the  extremes  of  each  of  thefe  three  bars  is.  left  of  a 
fufficient  length  to  pafs  beyond  the  lower  circle  about  an 
inch,  in  order  to  make  them  enter  into  three  holes  formed  in 
the  brick-work  which  forms  the  bottom  of  the  furnace,  and 
by  thefe  means  to  prevent  the  furnace  from  becoming  de¬ 
ranged. 

This  kind  of  iron  frame  was  filled  with  bricks  fhnilar  to 
thofe  employed  for  the  bottom  of  the  furnace :  they  were 
rubbed  one  on  the  other  to  fmooth  them,  and  the  corners 
were  a  little  rounded;  fo  that,  being  placed  upright  with  their 
broad  lides  applied  to  the  iron  hoops,  the  narrow  fide  flood 
inwards.  By  thefe  means  all  thefe  bricks  were  adjufted  in 
fuch  a  manner  as  to  touch  each  other  by  their  broadeft  faces, 
and  to  form  the  fides  of  the  furnace,  the  thicknefs  of  which 
was  equal  to  the  breadth  of  the  bricks,  and  its  depth  to  their 
length.  Three  apertures  were  referved  for  the  tuyeres  which 
terminate  the  three  tubes  that  convey  the  wind,  by  cutting 
from  as  many  bricks  a  portion  equal  to  the  thicknefs  of  a 
brick. 

Thefe  bricks  thus  adjufled  were  taken  from  the  iron  frame, 
and  then  replaced,  putting  between  them  a  cement  to  con- 
neOf  them  firmly  and  to  fill  up  the  joints.  The  dufl;  pro¬ 
duced  by  cutting  the  bricks  was  referved  for  this  purpofe; 
and  I  defired  the  workman  to  mix  with  it  a  fmall  quantity  of 
clay  diluted  in  a  great  deal  of  water,  in  order  to  make  a  puddle 
for  daubing  over  the  bricks,  and  in  particular  to  put  between 
them  no  more  than  was  neceflary  for  filling  the  joints  and 
the  fmall  fpace  left  between  their  faces  in  cbnfequence  of 
any  inequality  left  in  dreffing  them. 

The  furnace  thus  conftrudted  was  then  placed  on  its  bafe, 
a  tlratum  of  the  fame  mortar  employed  for  filling  up  the 
joinings  of  the  bricks  being  firft  interpofed.  The  extremities 
of  the  three  iron  bars  projecting  beyond  the  lower  circle  were 
placed  in  the  holes  left  in  the  bafe  to  receive  them.  The 
body  of  the  furnace  encircled  with  iron,  both  by  its  weic^ht 
and  the  gentle  blows  given  to  the  iron  hoops  above  the  b'ars 
which  connected  them,  expelled  the  excefsof  the  mortar,  and 
caufed  a  part  of  it  to  enter  and  unite  with  that  which  filled 
up  the  joints  of  the  brick- work  of  the  .circumference,  which 
rendered  it  immoveable. 

The  bellows  is  fecured  as  ufual  by  crutches  of  iron  and 
fupporters  fixed  in  the  wall  and  to  the  floor :  the  handle  is 
diijmfed  in  fuch  a  manner,  that  the  rope  which  makes  it  ad 
9  may 
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may  be  pulled  by  the  fame  perfon  who  manages  the  fire  of 
the  furnace,  which  in  certain  cafes  is  neceffary. 

The  tuyeres  of  forged  iron  v/hich  recSme  the  ends  of  the 
copper  tubes  are  fecured  in  their  proper  apertures  in  the  cir¬ 
cumference  of  the  furnace  by  pieces  of  brick  and  mortar 
fimilar  to  that  employed  for  filling  up  the  joints;  and  the 
ends  of  the  copper  pipes  introduced  into  thefe  tuyeres  are 
luted  with  the  fame  mmrtar,  a  little  thickened  with  brick-duft. 

The  aperture  of  thefe  tuyeres  towards  the  interior  of  the 
furnace  is  only  nine  lines  in  diameter;  on  which  account,  as 
the  volume  of  air  furnifiied  by  the  bellows  cannot  pafs  fo 
quick  as  it  is  produced,  it  becomes  condenfed  in  the  box 
placed  above  the  cocks*  By  thefe  means  .a  very  uniform  blafi; 
is  obtained,  which  can  alfo  be  regulated  by  opening  more  or 
fewer  of  the  cocks. 

During  more  than  fix  years,  fince  this  furnace  was  con- 
fira<fled,  it  has  fuffered  no  derangement :  it  is  not  even 
cracked.  It  is  however  worn  in  the  infide  by  the  violence  of 
the  heat  it  has  experienced,  which  has  increafed  its  diameter 
about  two  inches.  The  parts  round  the  three  tuyeres  have 
alfo  got  hollowed,  fo  that  it  has  need  of  being  repaired.  It 
is  intended  to  make  it  deeper,  and  to  have  a  kind  of  move¬ 
able  muffs  or  linin2:s  made  of  fire-clav,  in  order  that  its  dia- 
meter  may  be  reduced  at  pleafure :  it  is  meant  alfo  to  coii- 
ftrudf  it  in  fuch  a  manner,  as  to  depofit  the  reft  or  fupport  for 
the  crucible,  not  on  the  bottom  of  the  furnace,  but  on  bars 
of  forged  iron  placed  at  the  diftanee  of  fome  inches  from  that 
bottom,  fo  as  to  leave  below  them  a  vacuity  iii  which  the 
blall  of  the  bellows  may  be  diftufed,  and  from  which  it  may 
rife,  pafiing  between  the  bars  to  trav'erfe  the  mafs  of  charcoal 
which  furrounds  the  crucible.  The  blaft  will  then  produce  a 
more  uniform  fire,  and  the  flame  can  no  longer  be  dire6led 
againft  the  fldes  of  the  crucibles ;  fo  that  the  rifk  of  their 
breaking  by  fudden  inequalities  in  the  heat  will  be  much  lefs. 

This  alteration  is  going  to  be  immediately  carried  into  ex¬ 
ecution,  and  the  method  propofed  for  doing  it  is  as  follows  i 

A  round  frame  will  be  made  of  forged  iron,  in  which 
bricks  will  be  placed  in  the  fame  manner  as  above  deferibed. 
In  the  lower  part  of  the  furnace  an  aperture  will  be  referved 
for  raking  out  the  afhes,  which  will  be  clofed  by  means  of 
a  door  of  baked  earth  carefully  luted  with  clay.  Some  inches 
above  the  bottom  of  the  furnace  will  be  placed  a  grate  of 
forged  iron,  and  between  this  grate  and  the  bottom  of  the 
furnace  the  tuyeres  will  terminate,  and  the  blaft  be  intro¬ 
duced,  Muff's  or  linings  of  very  refradlory  earth  will  then 

be 
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be  introduced;,  fo  as  to  defcend  to  this  grate.  There  will  be 
two  of  them,  one  within  the  other,  and  both  within  the 
body  of  the  furnace.  At  the  lower  part  thefe  muffs  will  be 
furnifbed  with  a  rim,  projedfing  outward  fo  as  to  leave  her 
tween  the  body  of  the  furnace  and  the  muffs  a  vacuity,  which 
will  be  luted  at  the  bottom  with  clav,  and  which  will  be 
hlkd  with  pounded  glafs^  or  any  other  fubftance  a  bad  con- 
du(9:or  of  heat. 

The  interior  muff,  or  both  of  them,  may  be  removed  at 
pleafure  to  obtain  a  furnace  of  greater  or  lefs  capacity  accord¬ 
ing  to  the  operations  to  be  performed.  It  is  propofed  to  make 
jthe  muffs  yvider  at  the  top  than  at  the  bottom. 

Explanation  of  the  Figures  (Plate  /.). 

Fig.  I.  Plan  of  the  bellows  and  of  the  furnace.  A  B,  the 
bellows  made  of  wood,  the  folds  of  which  are  alfo  of  w'ood 
oovcred  with  leather  on  the  joints.  CD,  the  handle  which 
ferves  for  moving  the  bellows.  £,  a  copper  tube  which  con¬ 
veys  the  wind  of  the  bellows  into  the  box  F  G,  in  which  it  is 
condenfed.  FG,  a  box  of  wood  ferving  as  a  refervoir  for  the 
wind  condenfed  by  the  bellows.  HI,  KL,  MN,  three  pipes 
adapted  to  the  box  FG,  and  which  convey  the  wind  into  the 
infide  of  the  furnace  by  three  tuyeres,  I,  L,  N.  O  P,  mafon- 
vvork  to  fupport  the  horizontal  pipes.  Q,  the  furnace  pro¬ 
perly  fo  called,  the  form  of  which  is  circular,  and  which  i$ 
placed  on  the  fquare  mafon-work  R,  S,  T,  U. 

Fig.  2.  Elevation  of  the  furnace,  the  pipes  which  convey 
the  blaft,  the  cocks,  the  condenling  box,  and  the  bellows. 
AB,  the  bellows  mounted  in  their  place,  and  fupported  by 
the  iron-work  neceffary  for  fecuring  it,  which  is  fixed  in  the 
wall  and  to  the  floor,  CD,  the  handle  which  ferves  for 
moving  the  bellows.  E,  the  copper  pipe  which  conveys  the 
blaft  of  the  bellows  to  the  box  F  G  in  w'hich  it  is  condenfed. 
At  G  is  a  hole  fliut  by  a  large  cork  ftopper,  which  can  be 
opened  at  pleafure.  This  box  is  fupported  by  two  crutches 
of  iron  fg,  and  h,  i,  built  into  the  wall,  and  on  which  it  i? 
fixed  by  two  iron  ftirrups  /,  m. 

Fig.  3.  One  of  the  crutches  and  its  ftirrup  are  feen  repre- 
fented  fidewife  at  fg,l‘,  the  extremities,  72,0,  are  built  into 
the  w^all,  and  the  two  ends,  p,  q,  of  the  iron  piece  which 
keeps  the  box  on  the  horizontal  traverfe  of  the  crutch,  are 
tapped,  and  receive  ferews  which  make  them  faft  to  the 
crutch  fg,  HI,  KL,  MN,  are  three  pipes  which  con¬ 
vey  the  wind  into  the  interior  of  the  furnace.  Q,  R,S,T,U, 
mafon-work  on  which  is  placed  the  furnace  and  which 

ferves 
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-ferves  it  as  a  bottom.  OP,  mafonry  which  ferves  to  fupport 
the  three  pipes  that  convey  the  wind  to  the  furnace.  XYZ, 
hir.  !Z.  are  the  three  cocks  fixed  to  the  three  pipes  which  pro¬ 
ceed  from  the  box  to  convey  the  wind  to  the  furnace. 

In  fig.  4.,  the  dimenfions  of  which  are  double  thofe  of 
fig.  2.5  may  be  feen  the  details  of  one  of  thefe  cocks. 

At  r,  s,  ty  the  body  of  the  cock  Is  feen  in  front;  the  hopper 
being  taken  out  fliows  at  r  and  at  t  the  two  holes -wjiich  re¬ 
ceive  the  tubes  that  communicate  either  with  the  box  or  with 
the  tuyeres,  u  exhibits  the  body  of  the  cock  feen  on  one  fide; 
<v  the  key  with  its  aperture  .r,  and  its  head  jy.  This  key, 
turned  round  more  or  lefs  in  its  locket,  ferves  to  give  more 
or  lefs  wind,  i,  2,3,  iron  clips  which  fecure  the  cqcks  at 
the  diftance  they  ought  to  be  from  each  other,  and  connect 
them  at  the  fame  time  to  the  iron  crutches  which  fupport 
the  air-box. 

Fig.  5.  a  plan  of  thefe  two  clips.  They  are  bent  at  the 
places  marked  i,  2,  3,  to  embrace  the  body  of  the  three  cocks, 
and  fecure  them  in  fuch  a  manner  that  they  cannot  be  de¬ 
ranged  when  they  are  opened  or  fhut. 

Fig.  6  and  7  reprefent  the  plane  and  feftion  of  the  changes 
and  additions  prbpofed  to  be  made  when  the  furnace  is  re- 
conftrudled.  At  I,  L,  and  N,  are  feen  the  extremities  of  the 
three  pipes  that  enter  the  forged  iron  tuyeres,  and  convey  the 
wind  to  the  interior  of  the  furnace,  a,  b,  and  c,  indicate  the 
thicknefs  at  the  upper  part  of  each  of  the  muffs  and  of  the 
body  of  the  furnace,  between  which  there  are  two  vacuities 
filled  with  pounded  glafs  or  forne  other  bad  condudfor  of  heat. 

the  grate  on  which  are  depofited  the  refts  of  baked  earth 
deftined  to  receive  the  crucibles,  the  crucible,  luted  and 
attached  with  clay  to  a  reft  of  baked  earth. 

Note  by  the  Author  on  the  Furnaces  ‘which  have  feveral 

Tuyeres, 

The  advantage  arifing  in  large  founderies  from  the  appli¬ 
cation  of  two  or  three  tuyeres  inftead  of  one,  is  well  known ; 
but  T  do  not  believe  that  fuch  an  arrangement  was  ever 
adopted  in  fmall  furnaces. 

At  Treibach,  in  Garinthia,  C.  Le  Febre,  and  Haffenfratz 
member  of  the  council  and  infpeeftor  of  mines,  faw,  about 
twenty  years  ago,  a  large  furnace  with  two  tuyeres;  drawings 
of  which  they  brought  to  France,  and  which  they  repre- 
fented  in  the  third  plate  of  V Art  de  fabriquer  les  Canons^  by 
Monge  :  two  pairs  of  bellows  fupply  wind  through  two  oppo- 
fite  tuyeres,  and  fince  that  arrangement  the  daily  produdl  of 
^netal  has  been  double. 

■  ia 


Metallic  Sohctmn  which  forms  a  Y^ellow  Ink, 

In  England,  Mr.  Wilkinfon  has  employed  feveral  years, 
for  fufing  iron  ore  by  coke,  furnaces  of  lefs  height  than  thofe 
which  he  ufed  before,  and  he  fuppiies  wind  by  three  tuyeres 
placed  at  equal  dillances  in  the  circumference  of  the  furnace. 


Xni.  On  a  metallic  Soluiiony  which  forms  a  Telhzv  Inky 
that  appears  and  difappears  like  that  of  Hcllot.  Read 
before  the  French  National  Injiitutey  by  C.  Gillet- 
Laumont,  AJJociute'^ , 

c  .  .  . 

^30ME  time  ago,  having  thrown  into  the  fire  a  folution  of 
a  mixture  of  fulphate  of  copper  and  muriate  of  ammonia, 
v/here  it  produced  very  agreeable  colours,  fome  of  it  fell  upon 
a  piece  of  paper  placed  in  the  chimney,  which  became  of 
a  bright  yellow  colour.  Having  taken  the  paper  from  the 
chimney,  1  was  much  aftoniflied,  fome  moments  after,  to 
find  that  it  was  no  longer  coloured  :  on  again  expofing  it  to 
heat  the  colour  reappeared,  and  difappeared  in  like  manner 
on  cool i no;. 

I  tried  lately  to  repeat  this  experiment ;  and  I  obtained 
from  thefe  two  falls,  mixed  nearly  in  equal  parts,  a  folution 
of  a  bright  yellow  colour  when  warm,  and  of  a  beautiful 
emerald  green  when  cold,  which  at  firft  gave  cryftals  in 
oblique  prifms  with  rhomboidal  bafes,  and  then  blue  cryftals 
in  flat  odtaedra. 

This  liquor  and  the  folution  of  the  cryftals  gave  a  yellow 
ink,  which  appeared  yellow  with  heat,  and  difappeared  with 
cold,  but  ftill  better  with  moifture. 

I  obferved  that  tbefe  folutions  are  indebted  for  this  pro¬ 
perty  only  to  the  muriate  of  copper,  which  when  employed 
alone  does  not  produce  the  fame  effehl. 

On  comparing  this  ink  with  that  given  by  the  muriate  of 
cobalt,  known  under  the  name  of  the  fympathetic  ink  of 
Hellot,  it  is  feen  that  all  thefe  kinds  of  ink  are  indebted  for 
the  property  which  they  have  of  difappearing,  only  to  metallic 
muriates,  which  powerfully  attradl  the  moifture  of  furround¬ 
ing  bodies. 

The  yellow  ink  produced  by  the  muriate  of  copper  and  the 
folutions  which  contain  it  (very  different  from  thofe  which, 
being  at  firft  invifible,  remain  fixed  after  they  have  appeared) 
gives  by  its  colour  a  variety  very  diftin6i  from  that  of  Hellot, 
which  is  of  a  fea  green  :  with  the  latter  it  forms  varied  tints 
cf  an  emerald  green. 

*  From  the  Journal  dcs  Mines,  No.  58. 

They 
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They  may  be  made  to  appear  at  pleafure  by  the  aid  of 
heat,  and  to-  difappear  very  fpeedily  by  putting  the  writing 
between  the  folds  of  paper  fomewhat  mold :  but  1  mutt 
here  obferve,  that  it  requires  much  care  to  make  the  experi¬ 
ment  fucceed  completely,  and  that  a  certain  degree  of  heat 
mud  not  be  exceeded^  otberwife,  the  paper  being  fcorched, 
the  writing  can  no  longer  difappear. 


XIV.  A  Jljort  View  of  the  Crantognomic  Sjfemctf  Dr.  Gall, 
of  Vienna.  Bj  L.Bojanus,  M.  D.  Member  of  the  Me¬ 
dical  Societies  of  Jena  and  Parisy  and  of  the  Societj  of  ibei 
Ohfervers  of  Man*, 

jA-T  all  periods,  a  defire  to  find  in  the  exterior  of  man  cer¬ 
tain  marks  indicative  of  his  interior  faculties,  his  paffions, 
his  morals,  &c.,  has  induced  the  learned  to  edablifii  fydemS 
of  phyfiogrtomy  more  or  lefs  fatisfadfory.  d'he  mod  ftriking 
of  thefe  fydems  are  thofe  of  Bapiifta  Porta  and  Lavater,  the 
theory  of  the  facial  angle,  and  the  fydem  of  Dr.  Gall, 

In  regal’d  to  the  fird,  who  employed  himfeJf  in  comparing 
the  contours  of  the  human  figure  with  thofe  of  beads,  ob- 
fervers  have  determined  its  value,  and  confider  his  principles 
as  the  fruit  of  a  difordered  imagination,  as  too  bold^  too  little 
founded  on  rational  obfervation,  and  abfolutely  uncertain  in 
its  application. 

The  fydem  of  Tavater  has  had  more  fuccefs;  but  ydiile  we 
revere  the  genius  of  that  celebrated  man,  who  was  truly  a  great 
obferver,  we  cannot  help  acknowledging  the  iudability  df  the 
bafis  on  which  all  the  opinions  he  advances  red  ;  and  the 
mind  is  not  fatisfied  with  truths  which  can  be  appreciated 
only  by  an  imagination  equally  exalted,  and  a  touch  fo  deli¬ 
cate  as  that  of  the  author. 

The  theory  of  the  facial  angle,  Which  embraces  a  wider 
field  than  the  fydem  of  Lavater,  leaves  us  in  uncertainty  re- 
fpedling  the  detail  of  the  faculties,  and  gives  us  only  general 
points  of  view ;  but  it  prefents  us  with  this  truth,  of  the 
greated  importance — that  the  facial  angle  increafes  in  dze  in 
proportion  to  the  faculties  of  animals  :  and  in  this  it  coincides 

*  From  the  Magazin  Encyclopediqve.,  No.  4,  Meffidor,  an,  10.  Dr, 
Bojanus  in  a  note  fays  ;  “  As  this  hittorical  explanation  is  by  no  means  in¬ 
tended  to  prove  the  truth  of  Dr.  Gall’s  fydem,  it  can  lead  to  no'decifivc 
opinion  on  this  fydem,  which  will  be  edablifhed  by  its  author  on  folid 
reafoning  and  convincing  tediraony.  It  is  neceffary  aUb  (fays  he)  to  ob¬ 
ferve,  that  the  palfages  marked  with  inverted  commas  do  not  red  on  the 
anthotity  of  Dr,  Gall.’’  ^  • 
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in  an  evident  manner  with  the  general  refults  of  the  fyftenl 
of  Dr.  Gall. 

Without  entering  into  an  exa6l  detail  of  the  laborious 
route  which  this  learned  philofopher  purfued,  to  be  enabled 
to  eftablhh  a  certain  bails  in  a  fcience  hitherto  hypothetical^,' 
we  fhall  examine  briefly  his  fundamental  principles. 

I ,  The  Brain  is  the  material  Organ  of  the  internal  Faculties^ 

Far  from  attempting  to  decide  the  metaphyfical  queftions 
on  the  nature  of  the  foul,  or  what  may  be  fuppofed  as  the 
occult  caufe  of  the  internal  faculties,  we  are,  however,  forded 
to  admit  a  material  organ  for  their  aftion. 

But,  as  it  is  obferved  that  thefe  faculties  are  found  only 
where  the  brain  exifls;  that  they  are  loft  with  it;  that  difeafe 
and  laefion  of  the  brain  have  a  fenilble  influence  on  their  de¬ 
gree  and  their  adlion  ;  that  the  volume  of  the  brain  increaTes' 
in  diredl  proportion  to  the  faculties  of  animals ;  it  is  not  ven¬ 
turing  too  far  to  confider  the  brain  as  the  material  and  inter¬ 
mediate  organ. 

[It  might  be  here  objedled,  that  in  feveral  cafes  individuals 
have  loft  a  conftderable  portion  of  the  fubftance  of  the  brairi 
without  the  faculties  being  fenfibly  diminiftied ;  but  it  is  to 
be  obferved  that  the  greater  part  of  the  cerebral  organs  exift 
double,  and  that  the  obfervations  mentioned  are  not  exadf.] 

5,  The  Brain  contains  different  Organs  independent  on  each 
.  other  for  the  different  .Faculties 

The  internal  faculties  do  not  always  exift  in  the  fame  pro¬ 
portion  to  each  other.  There  are  fome  men  who  have  a  great 
ileal  of  genius  without  having  a  memory,  who  have  courage 
without  circumfpedfion,  and  who  poffefs  a  metaphylical  fpirit 
without  being  good  obfervers. 

Befides,  the  phaenomena  of  dreaming,  of  fomnambulifm, 
of  delirium,  &c.  prove  to  us  that  the  internal  faculties  do  not 
always  adl  together;  that  there  is  often  a  very  great  adtivity 
of  one,  while  the  reft  are  not  fenftble. 

Thus  in  old  age,  and  fometimes  in  difeafe,  fuch,  for  ex¬ 
ample,  as  madncfs,  feveral  faculties  are  loft,  while  others 
fiibiift  :  befides,  a  continued  employment  of  the  fame  faculty 
fcnfibly  diminifhes  its  energy  :  if  we  employ  another,  we 
'find  it  has  all  the  force  of  which  it  is  fufceptible;  and  if  we 
return  to  the  former  faculty,  it  is  obferved  that  it  has  refumed 

*  This  idea  of  independence  ought  not  to  deftroy  that  principle  of  ani¬ 
mal  organifm,  that  ail  the  parts  are  in  a  reciprocal  ratio :  it  ought  to  mark 
only,  that  the  adlion  of  one  organ  does  not  abfolutely  imply  the  fame  de¬ 
gree  in  another. 

its 
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its  ufiial  vigour.  It  is  thus  that,  when  fatigued  with  reading 
ah  abftra(5i:  philofophical  work,  we  proceed  with  pleafure  to 
a  poetical  one,  and  then  refume  with  the  fame  attention  our 
former  occupation. 

All  thcfe  phsenornena  prove  that  the  faculties  are  diftinhh 
and  independent  of  each  other,  and  we  are  inclined  to  believe 
that  the  cafe  is  the  fame  with  their  material  organs. 

[We  do  not  entirely  agree  with  this  idea  of  Dr.  Gall,  and 
we  believe,  on  the  contrary,  that  the  feparation  of  the  nla- 
terial  organs  ought  to  be  conlidercd  as  the  caufe  of  the  di- 
ftinhlion  of  the  internal  faculties.  It  appears,  to  us  at  leaftj^ 
that  by  fuppofing  the  faculties  themfelves  as  originally  fepa- 
rated  we  cannot  fave  ourfelves  from  falling  into  materialifm, 
which  exifts  when  the  mind  is  no  longer  conlidered  as  unity .][ 

3.  The  Dxpanfon  of  the  Organs  contained  In  the  Cranium  Is 
tn  the  direct  Ratio  of  the  Force  of  their  correfponding  Fa¬ 
culties, 

This  principle,  dictated  by  analogy,  refts  on  this  axiom, 
that  throughout  all  nature  the  faculties  are  always  found  to 
be  proportioned  to  their  relative  organs ;  and  the  truth  of  it 
IS  proved  in  a  fpecial  manner  by  the  particular  obfervations 
of  Dr.  Gall. 

It  is  however  to  be  remarked,  that  exercife  has  a  great  in¬ 
fluence  on  the  force  of  the  faculties,  and  that  an  organ  mo¬ 
derately  expanded,  but  often  exercifed,  can  give -a  faculty  fu- 
perior  to  that  which  accompanies  a  very  extenfive  organ 
never  put  in  action;  as  we  fee  that  a  man  of  a  weak  con¬ 
formation  acquires,  by  continued  exercife,  ilrength  fuperioi’ 
to  another  of  a  more  athletic  fl;ru6fure. 

[We  muft  here  mention  an  opinion  which  feems  to  refult 
immediately  from  this  principle,  and  which,  however,  is  falle  : 
it  is,  that  the  volume  of  the  brain,  in  general,  is  in  the  dire<9: 
ratio  of  the  energy  of  its  faculties.  Obfervation  has  proved 
to  Dr.  Gall,  that  we  cannot  judge  of  the  ftrength  of  the  facul¬ 
ties  but  by  the  development  of  the  feparate  organs  which 
form  diftinft  eminences  in  the  cranium  3  and  that  a  cranium 
perfe6tly  round,  of  whatever  fizc  it  may  be,  is  never  a  proof 
of  many  or  of  great  faculties.] 

I  do  not  recolleiSl  to  hav^  heard  the  reafon  afligned  by  Dr. 
Gall,  but,  in  my  opinion,  thefe  brains  may  be  conlidered  as 
in  a  Hate  analogous  to  obefity  3  and  as  we  do  not  judge  of  the 
mufcular  force  of  a  man  or  an  animal  by  the  volume  of  their 
members,  but  by  the  development  of  the  mulcles  in  parti¬ 
cular,  I  think  we  ought,  in  like  manner,  to  judge  of  the 
%  "  Ilrength 
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flrength  of  the  faculties  by  the  development  of  the  relative 
organs. 

Ill  the  laft  place,  the  4tb  principle,  the  moft  important 
for  nradtice  in  regard  to  the  fyflem  of  Dr.  Gall,  is  : 

IVe  may  judge  of  thefe  different  organs  and  of  their  facuU 
ties  by  the  exterior  form  of  the.  cranium. 

The  truth  of  this  principle  is  founded  upon  another,  viz. 
th  It  the  conformation  of  the  cranium  depends  on  that  of  the 
brain ;  -a  truth  generally  acknowledged,  and  proved  by  the 
anterior  part  of  the  brain,  by  the  impreffions  in  the  anterior 
part  of  the  cranium,  and  by  other  fadts.  . 

■  [There  arc  Ikulh,  itis  true,  in  which  an  external  protuberance 
of  the  bone  correfponds  to  an  interior  one;  and  this  irregu¬ 
larity,  Avhich  is  found  fometimes  as  a  difcafe,  and  moft  com¬ 
monly  at  an  advanced  age,  when  the  cerebral  organs  do  not 
oppofe  the  fame  reftftance  to  the  cranium,  renders  the  prac¬ 
tice  of  Dr.  Gall’s  fyftein,  in  fome  meafure,  uncertain.] 

Guided  by  thefe  principles,  Dr.  Gall  examines  the  nature 
of  the  Ikul!,' Compare'S  the  crania  of  animals  and  thofeof  men 
analogous  and  dift’erent  in  faculties.  'His  refearches  have 
proved  to  him,  in  a 'manner  almoft  inconteftable,  not  only 
the  above  truths,  but  that  the  faculties  of  animals  are  ana¬ 
logous  to  thofe  of  man;  that  what  we  call  inftindl  in  ani¬ 
mals  is  found  alfo  in  the  latter,  fuch  as  attachment,  cunning, 
circumfpedlibii,  courage,  &c.  ;  tiiat  the  quantity  of  the  or¬ 
gans  fixes  the  differenoe  of  the  genus  of  animals,  their  re¬ 
ciprocal  proportion  that  of  individuals;  that  the  difpofition 
originally  given  to  each  faculty  by  naturc  may  be  called  forth 
■by  exercife  and  favourable  circumftanees,  and  fometimes  by 
difeafe,  but  that  it  never  can  be  created  in  the  cafe  where  it 
has  not  been  given  by  nature^;  that  the  accumulation  of 
the  organs  takes  place  in  a  conftant  manner  from  the  hind 
part  forwards,  from  the  bottom  to  the  top,  in  fuch  a  manner, 
that  animals  in  proportion  as  they  approach  man  in  the  quan¬ 
tity  of  their  faculties  have  the  fuperlor  and  anterior  part  of  the 
brain  more  expanded  ;  and,  in  the  laft  place,  that  in  the  moft 
perfedl  animal,  maOj  there  are  organs  in  the  anterior  and 
fuperior  parts  of  the  frontal  bone,  and  of  the  parietals,  deftined 
for  faculties  which  belong  to  them  exclufively.  It  is  under 
the  latter  point  of  view  that  the  difeoveries  of  Dr,  Gall  agree 
perfe6lly  with  the  theory  of  the  facial  angle,  which  feems 
Hill  further  to  eftablifli  the  truth  of  them.” 

In  regard  to  the  details  of  Dr.  Gall’s  fyftem,  and  the  enu- 

*■  The  germ  of  every  organ  mull  cxift  in  embryo,  if  the  expanfion  of 
that  or^aa.  is  to  be  afterwarUs  called  foiih. 
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iteration  of  the  different  organs  which  he  fonnd_,  it  is  diffi¬ 
cult  to  give  an  exa6l  and  fatisfaftory  defcriptioh  of  them, 
when  illuftrated  with  the  number  of  fafts  and  examples 
which  he  employs  to  prove,  in  an  evident  manner,  what  he 
advances;  I  fliall  however  attempt  the  enumeration,  being 
perfuaded  that  it  will  contain  feveral  illufcrations  of  the  au¬ 
thor’s  manner  of  confidering  the  fubje6t,  and  give  a  true 
idea  of  the  method  to  be  purfued  to  attain  to  his  relults  *, 

I.  Organ  of  the  Tenacity  of  Life, 

The  firfi:  organ  which  the  author-  thinks  he  has  found  is 
that  of  the  tenacity  of  life  {tenacitas  vitee)  :  he  confiders  the 
medulla  oblongata  as  the  feat  of  it  ;  and  as  the  circum¬ 
ference  of  the  large  occipital  foramen  is  in  the  diredf  ratio  of 
the  extent  of  the  medulla  oblongata,  he  employs  the  fize  of 
this  hole  to  judge  of  the  intenfity  of  the  life  of  an  animal. 

The  obfervations  which  ferve  to  fupport  this  opinion  are, 
that  this  hole  is  generally  larger  in  the  crania  of  womeii 
than  thofe  of  men;  that  it  is  conftantly  large  in  the  cat,  the 
otter,  the  beaver,  the  badger,  &c.,  animals  well  known  to 
have  a  very  tenacious  life.  Befides,  there  are  no  fpeedier 
means  of  killing  an  animal  than  to  cut  the  medulla  ob¬ 
longata. 

2.  Organ  of  the  hifinS  of  Self ■‘prefervation, 

A  little  further  forward  in  the  medulla  oblongata,  at  the 
place  where  it  leaves  the  brain,  the  author  places  the  organ 
of  the  love  of  life,  or  of  the  inJiinB  of  felf-prefervation. 

As  animals  furnifh  no  inftances  of  fuicide,  it  was  only 
from  the  human  race  he  could  procure  examples  in  favour 
of  this  pofition ;  and  feveral  cafes  of  fuicide,  in  which  this 
part  of  the  brain  was  difeafed,  determined  him  to  confider  it 
as  the  organ  of  that  faculty :  he  does  not,  however,  confider 
it  as  an  abfolute  truth;  he  waits  for  further  examples  to 
ferve  as  proofs. 

3.  Organ  for  the  Choice  of  Nouri/hment, 

The  organs  for  the  choice  of  nouriflament  are  found,  accord¬ 
ing  to  the  author,  in  the  quadrigemini  tubercles;  the  ante¬ 
rior  of  which  are  larger  in  carnivorous  animals,  the  pofierior 
more  expanded  in  graminivorous,  and  which  in  omnivorous 
are  of  equal  fize. 

.  4.  Cerebral  Organs  of  the  external  Senfes, 

The  middle  part  of  the  bafe  of  the  brain  is  deftined  to  th» 

Compare  the  different  articles  with  the  c&rrefponding  numbers  ia 
the  6gure,  Pl.t!. 
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external Jmfes.  This  is  the  region  from  which  the  nerves 
diftributed  to  the  organs  of  thefe  fenfes  proceed. 

5.  The  Organ  of  Infin^i  and  Copulation* 

The  organ  of  InfinB  and  copulation  is  fituated  at  the  bafe 
of  the  occipital  bone,  behind  the  medulla  oblongata  and  the 
large  occipital  foramen. 

This  organ  never  expands  but  at  the  age  of  puberty,  and 
itsdncreafe  has  a  great  influence  on  the  form  of  the  nape  of 
the  neck,  becaufe  to  this  part  of  the  cranium  its  mufcles  are 
affixed. 

In  animals  caftrated  before  the  age  of  puberty,  the  expan- 
lion  of  this  organ  does  not  take  place.  It  is  certain  that  the 
bull  has  the  cheft  much  broader  than  the  ox,  and  that 

horfes  fubie6led  to  caftration  before  their  cheft  is  full  have 
that  part  always  {lender. 

In  the  ape,  the  hare,  and  cock,  this  organ  is  very  appa¬ 
rent;  and  in  pigeons  and  fparrows  the  occipital  forms  a  par¬ 
ticular  bag,  which  feems  to  be  an  appendage  of  the  head ; 
and  it  is  well  known  that  thefe  animals  are  exceedingly  ar¬ 
dent  in  copulation.  The  fame  difpofition  is  fometim'es 
found  in  the  cranium  of  man;  and  Dr.  Gall  has  in  his  col- 
leftion  the  fkulls  of  feveral  fools,  who  were  diftinguifhed  by 
their  lafcivioufnefs,  and  whofe  occipital  bone  prefents  an 
enormous  proje6lion. 

6.  Organ  of  the  reciprocal  Love  of  Parents  and  Children, 

The  organ  of  the  reciprocal  love  of  parents  and  children 
occupies  the  whole  pofterior  and  fuperior  part  of  the  occipi¬ 
tal  :  by  its  pofition  it  is  intimately  connected  with  the  pre¬ 
ceding  organ,  the  a6lion  of  which  muft  neceifarily  have  an 
influence  upon  it.  Sometimes  its  excefiive  expanfloii 
contributes  to  produce  that  prolongation  of  the  occipital  in 
the  form  of  a  bag,  mentioned  in  the  preceding  article. 

This  organ  in  general  is  more  ftriking  in  women  than  in 
men,  and  throughout  all  nature  more  fo  in  the  female  than 
in  the  male  fcx  :  it  is  very  apparent,  in  particular,  among 
apes,  whofe  love  for  their  young  is  fo  well  known  that  it  has 
become  proverbial. 

In  general,  all  animals  which  ftiow  a  great  deal  of  at¬ 
tachment  to  their  young  are  provided  with  it;  and  it  appears 
to  us  that  pigeons,  the  male  and  female  of  which  both  fit  bn 
the  eggs,  and  which  feed  their  young  by  a  fort  of  rumina¬ 
tion,  may  be  given  as  an  example.” 

The  cuckow,  which  never  rears  its  young,  is  almoft  en¬ 
tirely  deftitute  of  this  organ. 
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{7.  Organ  of  Attachment  and  Vriendfhip, 

At  the  pofterior  and  middle  part  of  the  parietals,  and  the 
lateral  part  of  the  occipital,  is  the  organ  of  attachment  or 
friendfhip. 

Its  pofitioh  brings  it  into  intimate  connection  with  the 
two  preceding  organs,  and  it  appears  that  thefe  organs  have 
an  action  together,  efpecially  in  animals  deftined  to  live  in 
fociety.’^ 

Dogs  (liow  the  moft  furprifing  marks  of  attachment  •  and 
the  inftances  are  furnithed  chiefly  by  the  barbets,  bafleis^ 
and  hoiife-dogs.  Thefe  fpecies,  therefore,  are  diftinguifhed 
by  a  large  head,  on  which  is  found  the  expanfion  of  this  or¬ 
gan  behind  and  above  the  zygomatic  apophyfis.  The  gre- 
hound,  which  is  the  leaft  fufceptible  of  attachment,  has  the 
bead  narrower  behind,  and  in  general  is  deftilute  of  this 
organ. 

8.  Organ  of  Courage, 

It  is  the  poftCrior  and  inferior  angle  of  the  parietal  that 
correfponds  to  the  angle  of  courage.  It  contributes  to  en¬ 
large  the  fize  of  the  head,  and  to  feparate  the  ears  from  each 
other.  Its  proximity  to  the  three  preceding  organs  explains 
to  us  the  fury  of  animals  in  rutting-time^  and  the  excefs  of 
courage  in  thofe  which  have  young,  or  which  proteCf  the 
female  and  the  individuals  of  their  fociety. 

It  is  very  ftriking  in  the  hyaena,  the  lion,  the  wolf,  fome 
fpecies  of  dogs,  and  particularly  in  the  wild  boar,  the  teme- 
xity  of  which  is  well  known. 

On  the  other  haiid^j  the  afs,  the  gre-hound,  the  flieep,  and 
the  hare,  which  are  diftinguiflied  by  their  timidity,  are  en¬ 
tirely  deftltute  of  this  organ  :  their  head  is  ftraight  pofteriorly, 
and  their  ears  are  very  near  to  each  other. 

A  very  furprifing  phaenomenon  feems  to  fupport  the  opi¬ 
nion  of  Dr.  Gall  on  the  feat  of  this  organ  :  it  is  a  certain  in¬ 
voluntary  motion  of  man  when  he  lofes  courage.  He 
fcratches  behind  his  ears,  as  if  defirous  to  excite  the  adion  of 
the  organ  which  gives  him  that  faculty* 

[We  have  remarked  a  movement  in  cats  which  appears  to 
have  fome  refeinblance  to  the  above,  and  which  relates  to  the 
ore:an  of  attachment.  When  fawning  on  man,  they  always 
prefent  the  poflerior  part  of  the  head  to  rub  it  againll  him.] 

9.  Organ  of  the  InflnSi  to  affafinate. 

Before  the  organ  of  courage,  towards  the  middle  of  the  la¬ 
teral  part  of  the  parietais^  refides  the  organ  of  the  inflind  to. 
aflafliuate. 
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It  appears  in  all  carnivorous  animals  which  live  on  prey* * 
Dr.  Gall  found  it  in  the  crania  of  feveral  aif^ffins  who  had 
been  executed. 

10.  Unknown  Organs, 

Two  organs  which  correfpond  to  the  temporal  bone  are 
yet  unknown  in  regard'  to  their  functions. 

11.  Organ  of  Cunning, 

The  organ  of  cunning  occupies  the  anterior  and  inferior 
part  of  the  parietals:  it  appears  in  all  animals  diftinguidied 
by  that  faculty ;  fuch  as  the  fox,  polecat,  domeftic  cat,  the 
diver*,  and  is  in  intimate  connedlion  with  the  organ  of  theft y 
which  conftitutes  a  prolongation  of  it  towards  the  orbit,  and 
which  is  found  in  the  cat,  fome  dogs,  and  the  magpie. 

It  is,  perhaps,  to  the  development  of  this  organ  that  we 
ought  to  afcribe  the  great  width  in  the  heads  of  the  Cal- 
moucs,  among  whom  a  propenfity  to  thieving  is  a  national 
charadleriftic. 

1 2-.  Organ  of  Ctrcumffeiiion, 

The  organ  of  circumfpeftion  is  found  in  the  middle  of  ih# 
parietals,  above  the  organ  of  cunning  and  that  of  the  inftin6t 
of  affafiinatioR. 

The  exceffive  development  of  it  produces  irrefolution  5 
want  of  it,  ftupidity  :  it  is  very  ftriking  in  the  chamois  goat, 
and  roe-buck,  the  circumfpeftion  of  w'hich  is  fingular,  and 
which  never  travel  on  an  unknown  road  without  great  pre¬ 
caution. 

It  is  found  alfo  in  animals  which  do  not  quit  their  habits* 
tions  but  in  the  night-time,  fuch  as  the  owl,  otter,  &c, 

[To  be  continued.] 


XV.  Proceedings  of  Learned  Societies, 

ROYAL  ACADEMY  OF  SCIENCES,  BERLIN. 

Th  I  S  Academy  has  propofed  the  following  as  fubje6i;s  for 

Prize  Quef  ions : 

T.  The  Mathematical  Clafs  offers  a  triple  prize  for  the  beft 
differtation  on  the  obliquity  of  the  ecliptic. 

Papers  on  this  fubje^f  will  be  received  till  the  ift  of  May 
1806. 

*  One  obfervation  difficult  to  be  arranged  is,  that  Dr..  Gall  always 
found  this  organ  developed  in  poets  ;  he  gives  no  explanation,  but  his  ob¬ 
fervation  is  correct. 
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II.  The  Clafs  of  the  Belles  Lettres  has  again  propofed  the 
queflion  refpecSting  the  Goths  and  Gothicifm,  with  the  follow¬ 
ing  variations  and  definitions,  and  offers  a  double  prize. 

iff.  Did  the  northern  tribes,  the  Goths,  Vandals,  Suevi, 
Longobardi,  Franks,  Burgundians,  Anglo-Saxons,  &c.,  who 
divided  the  weftern  poffeffions  among  them,  bring  with  them 
From  their  own  country  any  thing  peculiar  in  their  arts  and 
fciences  ?  or.  Cannot  it  be  rather  proved  that  every  kind  of 
mental  culture  which  thefe  people  acquired  was  obtained 
from  their  intercourfe  with  the  old  inhabitants  of  the  Roman 
empire,  and  from  their  being  mixed  with  them  by  their 
conquefts? 

2d.  Ought  we  therefore  to  afcribe  to  thefe  people  a  peculiar 
ffyle  in  their  literature  and  arts?  or.  Are  .the  fpecimens  of 
thefe  arts  which  occur  in  the  middle  a2:es  only  modifications 
of  the  antient  Greek  ftyle,  produced  after  the  decline  of  the 
Roman  empire  by  the  new  political,  religious,  and  moral  fitu- 
ation  of  thefe  people  ? 

3d.  And,  if  the  latter  be  the  cafe,  what  are  the  diftingui fil¬ 
ing  marks  of  the  produiSfions  of  the  middle  ages  in  literature 
and  the  fine  arts  ?  What  is  the  proper  order  in  which  they 
follow  each  other  ?  What  influence  had  the  cultivation  of 
the  fine  arts  among  the  Arabs  on  thofe  of  the  weftern  part 
of  Europe  ?  When  and  through  what  channels  was  this  in¬ 
fluence  perceptible,  and  by  what  figns  was  it  diftinguifhed  ? 

Papers  on  this  fubiedl  will  be  received  till  the  iftof  May 
1804. 

nr.  The  following  is  the  queftion  propofed  by  the  Phyfical 
Clafs  : — Has  electricity  any  influence  on  matters  in  a  ftate  of 
fermentation  ?  Does  it  contribute  to,  or  impede,  fermenta¬ 
tion  ?  Does  it  produce  any  change  in  the  products  of  fer¬ 
mentation  ?  What  advantage  can  be  derived  from  calling 
forth  this  matter  in  order  to  improve  the  art  of  preparing 
wine,  beer,  vinegar,  and  brandy  ? 

Papers  on  this  fubjeCl  will  be  received  till  the  ift  of  May 
^803. 

I  V.  The  following  is  the  queftion  propofed  by  the  Philo^- 
fophical  Clafs: — Is  the  moral  worth  of  an  aCtion  to  be  taken 
into  confideratioii  in  the  application  of  a  criminal  law  ?  And 
if  this  be  the  cafe,  how  far  can  it  be  done  ? 

Papers  on  this  fubjeCl  will  be  received  till  the  iff  of  May 
1803. 
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ACADEMY  OF. THE  USEFUL  SCIENCES,  ERFURT, 

The  queftion  propofed  laft  year,  which  has  not  yet  beePi 
^nfwered,  is  again  put  by  the  Academy  as 

A  Prize  Quejiion : 

What  ufeful  application  can  be  made  in  chemiftry  of  the 
temperatpre  below  zero  of  Reaumur’s  thermometer ;  and 
how  far  is  it  poffible,  by  artificial  means,  to  lovyer  the  tem¬ 
perature  ? 

The  prize  for  the  heft  anfwer  is  thirty  ducats,  and  papers 
will  be  received  till  the  end  of  July  1803. 

FRENCH  NATIONAL  INSTITUTE, 

Prize  Quejiions, 

The  Clafs  of  the  Moral  and  Pplitical  Sciences  has  propofed 
the  following  queftion  as  the  fubje6l  of  a  prize  : 

To  determine  how  the  faculty  of  thinking  ought  to  be  de- 
compjpfed,  and  what  are  its  elementary  faculties  ? 

The  prize  will  be  a  gold  medal  of  the  weight  of  five  he61:o- 
grammes  (about  yol.  fterling),  and  will  be  decreed  in  the 
public  fitting  of  Germinal,  year  12  of  the  republic.  Papers 
will  be  received  only  to  the  1 5th  of  Nivofe  the  fame  year. 

The  Clafs  of  the  Moral  and  Political  Sciences  propofed  in 
the  year  9,  as  the  fpbjeel  for  a  prize  in  geography,  the  fol¬ 
lowing  queftion : 

To  compare  the  geographical  knowledge  of  Ptolemy  re- ' 
fpedling  the  interior  of  Africa  with  that  which  has  been 
tranfmitted  to  us  by  later  geographers  and  hiftorians,  except 
in  regard  to  Egypt  and  the  coafts  of  Barbary  from  Tunis  to 
Morocco  ? 

As  the  papers  tranfmitted  to  the  clafs  did  not  anfwer  the 
conditions,  the  clafs  propofes  tlie  fame  queftion  as,  the  fubjedf 
of  a  prize  for  the  year  n. 

The  prize  will  be  a  gold  medal  of  the  fame  value  as  the 
former,  and  will  be  adjudged  in  the  public  fitting  of  Mefifidor, 
year  12.  The  period  for  receiving  papers  the  fame  as  above. 

In  the  fitting  of  Germinal  15,  year  8,  the  Clafs  of  the. 
Mathematical  and  Philofophical  Sciences  propofed  as  the 
fubjeft  of  a  prize  the  following  queftion  : 

To  determine,  by  anatomical  and  chemical  obfervations 
and  experiments,  what  are  the  phaenomena  of  the  torpor 
which  certain  animals,  fuch  as  the  marmot,  dormoufe,  &c. 
experience  during  wdnter  in  regard  to  the  circulation  of  the 
blood,  refpiration,  and  irritability;  to  determine  what  are  the 
caufes  of  this  lleep,  and  why  peculiar  to  thefc  animals. 

Tho 
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The  clafs  was  of  opinion  that  neither  of  the  two  memoirs 
t.ranfmitted  to  it  contained  a  fufficient  illuftration  of  the  fiib- 
je£t  to  be  entitled  to  the  prize,  but  that  the  obfervations  in 
them  were  fufficiently  interefting  to  deferve  honourable  men¬ 
tion.  The  author  of  the  memoir  No.  t,  with  the  motto 
Incerta  facies  inter  vitani  et  mortem^  does  not  explain  the 
neceffary  diftin6lions  between  the  ways  in  which  the  different 
claffes  of  animals  fpend  the  winter,  and  does  not  give  fuffi¬ 
cient  details  in  regard  to  their  peculiar  habits  and  the  differ¬ 
ences  in  their  manner  of  life.  He  fpeaks  only  of  fome  of 
the  riiammalia;  but  he  gives  anaitomical  details  refpecting 
the  diaphragmatic  nerves,  and  thofe  known  under  the  name 
of  nerves  of  the  eighth  pair,  as  well  as  the  thymic  gland,  and 
the  mufcles  which  ferve  to  determine  the  form  which  the 
animal  affumes  during  its  torpor.  He  gives  alfo  fome  cu¬ 
rious  obfervations  on  the  degree  of  temperature  into  which 
the  animal  enters  when  in  that  ftate :  it  was  chiefly  on  the 
mus  avell&narius  \  the  bat,  vefpertilio  murinus ;  the  hedge¬ 
hog,  erinaceus  eiiropeBus ;  and  the  marmot,  arBomys  marmotta, 
that  thefe  obfervations  were  made. 

One- half  of  the  memoir  No.  2,  having  the  motto  Quid 
mirum  Ji  non  afeendunt  in  aliuni  ardua  aggre^jji?  is  devoted 
to  general  obfervations  on  life  and  death,  and  on  the  different 
tnodifications  of  life.  Without  confidering  thefe  preliminary 
obfervations  foreign  to  the  objedl  which  the  author  propofes, 
in  our  opinion  he  has  given  them  too  much  extent.  He  then 
makes  a  diftimffion  between  animals  which  pafs  the  winter  in 
a  ftate  of  torpor.  He  feparates  thofe  wlmfe  torpor  is  properly 
a  deep  and  prolonged  deep,  which  he  calls  mta  foporofa, 
from  thofe  whofe  torpor  is  a  real  fufpenfiou  of  the  vital  func¬ 
tions,  which  he  calls  vita  interrupta,  ‘  Among  the  former 
he  examines  the  bear,  urfus  arcios-^  the  hedge-hog,  the  bat, 
the  marmot,  the  dormoufe,  myoxus  gVts  Schreber. ;  the  wood- 
rat  or  mufeardin,  myoxus  mufcardinus  Schreber. ;  and  the 

hamfter,  mus  cricetus  Linn.  He  enlaroes  a  ereat  deal  on 

«  •  '  •  ^  ^  •  • 

their  habits,  their  kind  of  life,  and  the  manner  in  which 
they  pafs  their  ftate  of  torpor;  but  gives  few  details  in  regard 
to  their  anatomy.  He  however  obferves,  as  the  author  of 
the  former,  the  fize  of  the  diaphragmatic  nerves  and  the  eight 
trifplanchnic  pair,  particularly  in  bats,  but  does  not  fpeak  of 
the  ftate  of  the  thymus.  Among  animals  of  the  fecond  he 
diftingui flies  thofe  which  are  provided  with  organs  of  circu¬ 
lation,  as  the  am])hibia,  and  thofe  which  have  no  apparent 
organs  of  that  kind,  as  is  the  cafe  with  infe6ls;  but  of  the 
amphibia  he  examines  only  frogs,  and  gives  no  details  re- 
fpecling  the  torpor  of  infedts.  His  obfervations  on  the  frog 
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are  verj^  extenfive  :  he  fap^iorts  them  by  very  curious  obferva- 
tious  on  the  refpiration  of  that  animal;  the  ftru6lure  of  the 
organs  which  ferve  for  that  purpofe  ;  the  properties  he  afcribes 
to  the  flcin  of  thele  animals;  the  caufes  which  make  them 
move  during  the  time  of  their  perfett  life,  and  thofe  which 
preferve  them  during  their  {late  of  torpor. 

We  invite  the  authors  to  give  more  extent  to  thofe  parts 
of  their  labour  on  which  they  have  beflowed  the  leafl  care  ; 
the  talents  they  have  difplayed  in  their  memoirs  do  not  permit 
us  to  doubt  that  they  will  fully  accompli (li  their  objedf. 

The  clafs  again  propofes  the  fame  fubjedf.  The  prize  will 
be  doubled,  and  will  confifl  of  two  kilogrammes  of  gold  (abcnt 
280 1,  fterling).  The  memoirs  muft  be  tranhnitted  to  the 
fecretary  of  the  Inftitute  before  the  15th  of  Meffidor,  year  13. 
The  determination  of  the  clafs  will  be  publiihed  in  the  public 
fitting  of  Vendemiaire,  year  13. 

GALVANIC  SOCIETY,  PARIS. 

The  fitting  of  the  Galvanic  Society  at  the  Oratolre,  on  the 
14th  of  Odlober,  was  remarkable  both  on  account  of  the 
prefence  of  the  learned  men  and  diftinguifhed  philofophers 
who  compofe  it,  and  of  the  nature  of  the  experiments  made 
on  cold-blooded  and  warm-blooded  animals. 

C.  Aldini  condudled  thefe  experiments  with  a  great  deal 
of  method.  The  principal  ones  were  as  follow  : 

ift.  Several  frogs  recently  fkinned  exhibited  in  fucceflioii 
the  phaenomenon  of  a  very  feniible  contradlion  without  the 
interpofition  of  any  metallic  fubifance,  and  by  the  mere  cou- 
tadl  of  the  nerves  of  each  with  the  mufcles. 

2d.  The  animal  arc  was  feveral  times  obtained,  and  ren¬ 
dered  feniible  by  the  fame  difpohtions  as  in  the  preceding 
experiment. 

3d.  The  phaenomenon  of  fimultaneous  mufcular  con¬ 
tradlion,  in  three  frogs  recently  prepared,  and  placed  at  the 
fide  of  each  other  in  the  fame  direction,  was  produced  at  firft 
by  the  aid  of  iilver  alone.  But  C.  Aldini,  being  defirous  to 
prove  that  the  fluid  which  adlcd  on  thefe  animals  w’as  not 
metallic  electricity,  changed  the  pofition  of  the  intermediate 
frog  by  placing  the  fuperior  extremity  of  the  trunk  of  the 
latter  parallel  to  the  inferior  extremities  of  the  other  two. 
A  contradlion  being::  then  obferved  in  the  f  rft  and  laft  with- 
out  producing  any  etfedl  on  that  jilaced  in  the  middle,  C.  Al- 
diiii  concluded,  that,  as  the  fluid  did  not  purfue  the  fhorteft 
w-ay  of  communication,  it  could  not  be  the  elcdtric  fluid  of 
metals,  one  of  the  general  laws  of  which  does  not  allow  it  to 
deviate  from  the  fliortefl  route. 

6 


In 


Academy  of  Sciences^  Turin* 


In  another  ferles  of  experiments  the  fame  phljofopber  ex¬ 
hibited  the  phaenomena  of  the  greateft  excitability  refulting 
from  the  application  of  the  Galvanic  conduftor.  jtt,  Towards 
the  medulla  oblongata  of  the  head  of  a  warm-blooded  animal 
recently  feparaled  from  the  trunk,  sd,  On  the  trunk  itfelf. 
3d,  On  the  head  and  trunk;  at  the  fame  time  makine  the 
anus  on  the  one  hand,  and  the  ear  on  the  other,  communi¬ 
cate  with  the  Galvanic  battery.  A  fmall  quantity  ot  blood 
fcattered  over  the  table  contributed,  no  doubt,  to  the  energy 
of  this  fimultaneous  contraftion  of  the  two  parts  placed  at  a 
remarkable  diftance  from  each  other.  4th,  On  a  portion  of 
the  mufcles  detached  from  the  body  of  the  fame  animah 

5th.  The  crural  nerve  of  a  frog,  brought  into  contacT  wi  th 
pne  of  the  mufcles  of  the  warm-blooded  animaj,  exhibited 
evident  figns  of  contradlion. 

O  ^ 

6th.  The  heart  of  the  fame  warm-blooded  animal,  placed 
in  a  veffel  and  fubjedled  to  the  impreffion  of  the  galvanic 
battery,  gave  no  figns  of  excitability.  This,  indeed,  is  one  of 
thofe  organs  which  are  fooneil  decompofed  after  the  death  of 
the  individual. 

.  The  members  of  the  fociety  paid  the  utmoft  attention  to 
all  thefe  experiments;  and  the  prelident,  C.  Nauche,  congra¬ 
tulated  in  their  name  C.  Aldini  on  the  manner  in  which  he 
had  conducted  them,  and  the  zeal  he  had  thown  to  fupport, 
by  new  fadt-s,  the  theory  of  his  illuftrious  uncle  Galvani. 

From  thefe  fadts  it  feems  to  refult,  id,  That  the  animal 
fluid  fupplies  the  place  in  analogous  experintents  of  the  elecf 
trie  fluid  propagated  by  metals.  2d,  That  this  animal  fluid 
has  no  need  of  any  other  condudfor  than  the  organized  parts. 
3d,  That  the  nerves  and  the  mufcles  arc  the  fureft  condmSlors 
of  this  fluid  ;  and,  confequently,  that  experiments  tried  either 
on  the  nervous  plexus  or  the  origin  of  the  nerves  mufl  prcr 
feut  the  rnoft  ftriking  and  dechive  eflefts.  4th,  That  the 
different  metals,  in  whatever  manner  applied,  in  cafes  ana¬ 
logous  to  thofe  in  queflion,  perform  no  other  functions  than 
that  of  favouring,  more  or  lefs,  the  propagation  ot  this  uni- 
verfal  fluid,  which  penetrates  eaiilv,  and  in  preference  to  all 
others,  the  nervous  and  mufcular  parts  of  orgaai?:ed  bodies. 

Tourlet. 


ACADEMY  OF  SCIENCES,  TURIN. 

The  Galvanic  Committee  of  this  Academy,  confiding  of 
profeflTors  Giulio,  Vadalli- Fandi,  and  Rofli,  continue  their 
experiments  with  great  luccefs. 

C.  Giulio  will  foon  prefeiU  to  the  academy  two  reports  on 

this 
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this  fuhje<^.  In  the  firft,  after  recurring  to  the  experiments 
which  he  made  in  1792,  1793,  and  1794,  on  feveral  plants, 
in  order  to  fhovv  how  far  they  were  fenfible  to  the  Galvanic 
influence  by  the  Ample  medium  of  arnimg  and  of  metallic 
arcs,  he  gives  an  account  of  new  experiments  made  lately, 
in  conjunbiion  with  Vaflalli-Eandi,  on  the  diflerent  fpecies 
of  fenfltive  plants,  fuch  as  the  mimofa  pudlca^  the  m'lmofa 
fenjitiva^  the  mimofa  afperata^  and  the  cafjia  fenftiva,  which 
prove  that  the  mufcles  of  their  leaves  are  fenfible  to  the  in¬ 
fluence  of  the  Galvanic  agent  called  forth  by  the  Voltaic 
pile. 

In  the  fecond  he  gives  an  account  of  the  refults  obtained 
by  experiments  made  on  a  man  decapitated,  September  i8th, 
in  one  of  the  halls  of  the  national  college.  The  principal  of 
'thefe  refults  were  as  follow: 

I  ft.  By  making  one  extremity  of  the  pile  communicate 
with  the  interior  of  one  ear  moiftened  with  a  folution  of  mu¬ 
riate  of  ammonia,  and  the  other  extremity  of  the  pile  with 
the  other  ear,  very  ftrong  contraftions  were  produced  in  the 
mufcles  of  the  face :  but  the  contraclions  of  the  temporal 
mufcles,  the  pterygoid,  and  mafleter,  were  particularly  ftrik- 
ing,  for  they  elevated  and  agitated  the  lower  jaw  with  fo 
much  force,  that  the  gnafhing  of  the  teeth  was  diftinclly 
heard  at  the  diftance  of  feveral  feet. 

2d.  By  eftablifhing  a  communication  between  the  fpinal 
marrow  and  the  large  nervi  fympathetici  and  vagi  armed, 
and  between  diflerent  remons  of  the  breaft  moiftened  with  the 
fame  folution,  and  the  other  extremity  of  the  pile — before 
the  cavities  were  opened  very  ftrong  tetanic  fliocks  were  ob¬ 
tained  throughout  the  whole  body  ;  fuch  violent  palpitations 
of  the  heart,  that  the  hand  applied  on  the  region  of  the  fifth 
and  fixth  ribs  was  ftrongly  ftruck  by  them  ;  infpirations  and 
expirations,  with  a  hifling  noife  which  accompanied  the  en¬ 
trance  and  efcape  of  the  air. 

3d.  After  opening  the  breaft  the  palpitations  of  the  heart 
ftill  continued,  and  could  be  dift;in6fly  perceived  :  when  they 
had  ceafed,  they  were  renewed  by  eftablifliing  a  communica¬ 
tion  between  the  heart  and  the  pile,  the  large  nervi  fympa¬ 
thetici  and  vagi  and  the  pile. 

4th.  By  arming  the  abdominal  aorta  and  the  plexus  coe- 
liacus,  and  then  making  them  communicate  with  the  pile  by 
means  of  two  refpe6live  arcs,  contra6lions  were  produced  in 
the  abdominal  aorta. 

Thefe  experknents,  added  to  others  announced  in  a  report 
made  to  the  academy  on  the  15th  of  Auguft  lift,  leave  no 
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<!oubt  in  regard  to  the  irritable  mufcular  contra^lllity  of 
the  arteries,  and  of  the  influence  which  the  nerves  have  in 
their  aclion. 

5th.  By  arming  the  anterior  nervous  branches  of  the  latl 
doriai  nerves  and  of  the  thoracic  conduit,  and  eflablifhing  a 
communication  between  that  conduit  and  an  extremity  of 
the  pile,  and  the  armed  nerves  and  the  other  extremUy, 
evident  coiuradlions  were  produced  in  the  thoracic  canal. 
Phyfiologirts  know  w'hat  difputes  have  taken,  place  for  and 
againftthe  irritable  contradlility  of  this  canal.  The  experi¬ 
ments  of  the  Galvanic  committee  of  Turin  remove  all  doubts 
on  the  fubjedf :  ir;  a  deciiive  manner  it  prefents,  for  the  firft 
time,  an  irrefragable  proof  of  the  irritability  of  the  canal  of 
the  chyle,  and  ot  the  exiftenceof  mufcular  fibres  in  the  tiflue 
of  that  canal. 

6th,  One  qf  the  eyes  was  plucked  from  its  orbit,  and  laid 
*on  a  plate  of  glafs  armed  wdth  a  plate  of  lead,  fo  that  the 
pofterior  part  of  the  ball  of  the  eye,  the  trunk  of  the  optic 
nerve,  and  the  nervous  branches  of  the  lenticular  ganglion, 
.were  in  contacl  with  the  plate  of  lead  :  a  conirniinicatiori 
W'as  then  formed  between  the  plate  of  lead  and  one  extremity 
of  the  pile  and  the  fclerotica,  and  betw^een  the  tranfparent 
cornea  and  the  other  extremity  of  the  fame  pile,  by  means 
of  exciting  arcs. 

The  fpedfators  were  greatly  aftoniflied  to  fee  the  pupil 
inftantly  contradl.  An  incifion  was  made  in  the  cornea ;  and 
a  fine^  gold  wire  being  brought  into  immediate  contadl  with 
the  iris  and  the  laft  filaments  of  the  ciliary  nerves,  a  move¬ 
ment  W'as  obferved  in  the  iris,  and  a  greater  contradlion  in 
the  pupib  There  are  irritable  fibres  then  in  the  iris,  not- 
Avithflanding  vvhat  many  authors  have  laid  to  the  contrary. 
But  what  is  the  diredlion  of  thefe  fibres  ?  The  profeflors  pro- 
pofe  to  make  this  a  future  objedl  of  refearch. 

7th.  By  introducing  an  arming  of  lead  into  the  anus,  and 
making  it  communicate  with  the  pile,  while  another  com¬ 
munication  W'as  eftabliflied  between  the  furface  of  the  in- 
teftines  and  the  other  extremity  of  the  pile,  evident  contract 
tions  were  produced  in  the  mufcular  tunic  of  the  inteftines, 
efpecially  when  uncovered  by  the  feparation  of  the  exterior 
membranous  tunic,  a  continuation  of  the  peritoneum. 

_8th.  A  long  portion  of  the  right  anterior  mufcle  of  the  leo- 
being  extended  on  a  plate  of  glafs  armed  with  two  plates  of" 
lead,  the  two  extremities  of  the  mufcle,  when  touched  by  the 
two  ends  of  the  arc,  wdthout  the  intervention  of  the  pile,  ap¬ 
proached  each  other,  and  the  nerve  immediately  became 
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Shortened  one  half.  Thefe  motions  took  place  even  wheit 
the  arming  was  removed. 

Thefe  experiments  were  made  in  the  prefence  of  the  com- 
miffary- general  of  the  police,  feveral  profeflors  of  the  Athe¬ 
naeum,  the  members  of  the  academy^  and  a  great  number  of 
other  enlightened  citizens. 


XVI.  Intelligence  and  Mifcellaneous  Articles^ 
VACCINi:  INOCULATION. 

HE  following  letter,  addreffed  by  A.  van, der  Velden,  fur- 
geon  and  man-midwife  at  Workendam,  to  the  editor  of  a 
Dutch  Journal  intitled  Algemeeyie  Konjien  Letter-Bode  1 802, 
No.  41,  we  have  tranflated  from  that  work. 

Ev  the  encouragement  of  fome  friends  to  humanity,  and 
fome  of  our  principal  medical  men,  who  have  exerted  them- 
felves  very  much  to  recommend  the  cow-pock  inoculation  at 
this  place,  about  140  have  been  inoculated  by  me  and 
J.  Heilijers,  furgeon  and  man-midwife  at  Wondriehem.  I  am 
therefore  induced  to  fend  you  the  following  information, 
with  the  hopes  that  it  may  contribute  to  the  prefervation  of 
thofe  who  are  fufl'ering  under  the  fmall-pox.  In  the  courfe 
of  the  prefent  month  1  was  called  in  by  an  inhabitant  of  this 
place  who  had  the  misfortune  to  lofe  two  of  his  children  by 
a  continent  fmall-pox  of  the  moft  malignant  fort,  and  the 
third,  the  only  one  remaining,  was  exceedingly  ill  of  the  fame 
diforder.  Convinced  that  no  injury  could  arife  to  the  pa¬ 
tient,  I  applied  the  vaccine,  being  provided  with  a  lancet 
armed  with  good  matter,  and  had  the  happinefs  to  find,  the 
fecond  day  after  the  vaccination,  that  the  fymptorns  of  the 
fmall-pox  v/ere  much  mitigated;  but  on  the  eighth,  and 
particularly  the  ninth  day  after  the  vaccine  inoculation,  the 
puftules  of  the  natural  pox  dried  up  and  fell  off.  In  the 
mean  time  the  vaccine  continued  to  operate,  and  the  fol¬ 
lowing  day  the  child  was 
fcquence  enfued. 

If  you  think  this  fimple  cafe  worth  infertion  in  your 
Journal,  as  a  further  proof  of  the  power  and  utility  of  the 
vaccine,  it  will  give  me  great  pleafure,  efpeclally  if  it  fliall 
benefit  the  public,  and  excite  the  attention  of  others.^^ 

ANTiaUlTlES. 

M.  Akcrblad,  a  learned  Swede,  has  opened  a  new  field  to 
the  lovers  of  antiquities,  and  enlarged  the  boundaries  of  our 

knowledge^ 


perceptibly  better,  and  no  bad  con- 
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knowledge,  by  overcoming  difficulties  fo  great,  that  the  lirft 
critics  of  Europe  have  hitherto  confidered  them  as  unfur- 
mountable.  He  has  immortalized  himfelf  by  a  difeovery 
which  will  form  an  epoch  in  literature,  and  has  given  a  fo- 
lution  to  one  of  the  molf  curious  problems  in  erudition  by 
difeovering  the  antient  alphabet  of  the  Egyptians,  and  ana- 
lyfing  it  in  his  Lettre  fur  I’ Infcription  'Egypiierme  de  RofetU^ 
Paris,  ded’ hnprimerie  de  la  F^epuhlique^  year  lo. 

This  intereftins:  pamphlet  is  fold  at  Paris  by  Treuttel  and 
Wiirtz,  bookfellers,  Quai  Voltaire,  as  well  as  the  following 
work  of  M.  Akerblad,  who  feems  to  have  been  born  to  un¬ 
veil  the  inyfteries  of  theEaft:  inferiptionis  Vhenui^E 
nienjis  nova  Interpretation  Parifiis,  an.  lo,  8vo.  This  is  a 
new  explanation,  much  happier  than  the  preceding,  of  a 
Phenician  infeription  which  had  exercifed  the  ingenuity  of 
the  learned  Barthelemy  and  of  Simon. 

M.  Akerblad  had  before  explained,  in  the  Memoirs  of  the 
Academy  of  Gottingen,  for  1801,  another  infeription  which 
he  found  in  the  city  of  Athens.  He  explained  alfo  in  th-e 
Magazin  Rncy elope dique,  Ventofe,  year  iG,  an  infeription- in 
a  Coptic  manufeript,  which  it  appeared  impoffible  to  decy¬ 
pher,  becaufe  it  was  written  in  the  running  hand'  of  the 
Copts,  till  then  unknown.  It  only  remains  for  us  to  with 
that  M.  Akerblad  may  proceed  to  London  to  copy,  in  the 
Britiffi  Mufeum,  and  publiih  with  bis  tranfiation,  the  famous 
Coptic  manufeript  of  Dr.  Aikevv  intitled  Pijlis  Sophia, 
which  would  throw  great  light  on  the  antient  philofophy  of 
the  eaft. 

D’Anss-e  be  Villoison, 
of  the  National  Inltitute  of  France. 


The  Society  of  Antiquarians  of  London  have  caufed  an 
accurate  delineation  to  be  made  of  the  Greek  infeription,  ac¬ 
companied  by  two  others  in  honour  of  Ptolemy-EpiphaneSj 
and  found  on  a  (lone  in  Egypt,  which  has  fince  been 
brought  to  London.  This  delineation  of  the  Greek  inferip¬ 
tion  is  of  the  fame  fize  as  the  original,  that  is  to  fay,  i  foot 
3  inches  in  height,  2^  feet  in  breadth,  and  containing  54 
lines. 

A  copy  tranfmitted  to  the  Royal  Society  of  Gottingen  was 
laid  before  the  members  in  their  fitting  on  the  4th  of  Sep¬ 
tember  by  profeffior  Heyne,  accompanied  with  a  commen¬ 
tary.  In  the  fame  fitting  was  laid  before  the  Society  of 
Gottingen,  a  paper  intitled  Fresvia  de  cuneatis  quas  vacant 
lnfcription.es  P erj epolitanis  legendts  et  explicandis  Relation  by 
G.  F.  Grotefend,  colaborator  in  the  fciiooi  of  -Gottingen, 

who. 
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who,  without  being  an  orientalift,  has  accidentally  fallen  ori 
the  means  of  explaining  this  obfcure  writing  merely  by  his 
expertnefs  in  the  art  of  decyphering.  The  refult  of  his  rc- 
fearch  is,  that  thefe  wedge-like  figures  are  a6lually  charac¬ 
ters,  and  not  fyllables,  which  proceed  from  right  to  left ;  that 
the  language  of  thefe  infcriptions  is  Zendic ;  and  that  all  the 
Perfepolitan  infcriptions  which  he  has  hitherto  been  able  to 
explain  relate  to  Darius  Hyftafpes,  and  Xerxes* 

ASTRONOMY*  ' 

ifl.  One  of  the  moft  fingular  phaenomena  in  aflronomy 
is,  to  fee  thp  ftar  Algol  decreafe  in  light  every  three  days* 
I  obferved  it  very  fenfibly  on  the  29th  of  September.  It  was 
at  II  hours  15  minutes  mean  time  that  its  light  was  the 
leaft. 

2d,  The  eclipfe  of  the  fun  on  the  27th  of  Augufl:,  which 
I  could  not  fee  at  Dijon,  was  obferved  at  Viviers  by  C.  Fla- 
guergues,  and  at  Marfeilles  by  C.  Thulis.  The  end  at  Vi¬ 
viers,  18  h.  13  m.  24^'';  at  Marfeilles,  18  h*  ii  m.  24'^  I 
thence  conclude  that  tjie  conjun6tion  took  place  at  19  h. 
9m.  46"  true  time  at  Paris. 

3d.  C.  Pons,  keeper  of  the  obfervatory  of  Marfeilles,  has 
dlfcovered  a  fecond  comet.  I  fent  him  a  fmall  prefent.  1 
have  requeued  the  minifter  to  fend  him  one  more  confidera*- 
ble,  in  order  to  encourage  amateurs  to  fearch  for  cometSj, 
which  are  now  the  great  defideratum  in  aftronomy. 

4th.  I  have  carefully  examined  the  Egyptian  Zodiac 
which  C.  Denon  has  publiflied.  I  have  obferved  that  the 
lign  Cancer  is  found  in  the  two  lines  ;  it  is  at  the  end  of  the 
afcending  figns  and- the  commencement  of  the  defcending. 
This  feems  to  indicate  clearly  that  the  folflice  was  in  the 
middle  of  Cancer.  This  would  go  back  to  1470  years  be¬ 
fore  the  vulgar  cera.  But  1  have  fliown  in  my  Allronomy, 
that  in  the  time  of  Eudoxus,  370  years'  before  the  vulgar 
ara,  the  Greeks  followed  this  method  from  fome  antient 
Egyptian  tradition,  which  they  did  not  correct  becaufe  they 
made  no  obfervations. 

5th.  The  fmall  tables  of  logarithms  jufl:  publiflied,  being 
the  mod  correct  and  convenrent,  the  minifters  of  the  inte¬ 
rior  and  the  marine  have  determined  that  they  (hall  be  fent 
to  all  the  national  fchools.  Delalande. 

NEW  COMET. 

In  Qur  lad  we  announced  this  difeovery  by  C.  Mochain  oh 
the  28th  of  Augud,  at  nine  in  the  evening,  in  the  condella- 
tiori  of  Serpentarius,  It  was  rifing  rapidly  towards  the  N^orth 
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toole^  following  the  right  fide  of  Serpentarius  and  the  oppo- 
lite  fide  of  Hercules.  It  was  near  enough  to  be  obferved  by 
the  naked  eye. 

On  the  ad  of  September  C.  Mechain  tranfmitted  to  the 
Inftitute  a  report  on  this  comet.  The  elements  he  affigned 
to  it  were  as  follow; 

Mean  time  -  -  -  -  24'  6^^ 

Right  afcenfion  -  -  - 

South  declination  -  -  61131. 

TANTALITE — A  NEW  METAL. 

A  new  metallic  fubfiance  has  lately  been  difcovered  in 
Sweden.  It  was  extradled  by  the  celebrated  chemift  Ekeberg 
from  a  mineral  given  to  him  by  M.  Geyer.  This  mineral, 
found  in  Finland,  had  been  clafl'ed  among  the  ores  of  tin. 
M.  Edelcrantz,  of  the  Academy  of  Stockholm,  tranfmitted 
a  fpecimen  of  it  to  Delametherie,  who  gives  the  following 
defcription  of  it.  It  has  a  blackifli  colour,  with  the  metallic 
afpe61:  of  cryftals  of  oxidated  tin.  Its  colour  is  equally 
dark  ;  its  gravity  is  confiderable ;  it  firongly  fcratches  glafs. 
Several  facets  are  diftinguiflied  in  it,  but  the  cryftal  is  in¬ 
complete.  M.  Ekeberg  has  extraHied  from  this  mineral  a 
new  metallic  fubftance,  to  which  he  gives  the  name  of  Tan^> 
talite.  It  forms  the  twenty-third  metallic  fubftance. 

■  SILVER  AND  IRON. 

G.  Guyton  announced,  25  years  ago,  that  iron  and  filver 
brought  together  into  perfe6f  fufion  formed  two  fq)arate  but¬ 
tons  adhering  by  their  furfaces.  He  thought  he  could  thence 
conclude,  contrary  to  the  opinion  of  Gellert,  that  thefe  two 
metals  cannot  be  alloyed. 

The  ingenious  experiments  of. Coulomb  on  magnetifni 
having  rendered  it  neceifary  for  that  philofoplier  to  procure 
metals  warranted  free  from  iron,  C.  Guyton  propofed  to  him 
to  try  a  button  of  filver  from  which  it  appeared  that  nature 
itfelf  had  feparated  the  iron. 

The  filver,  indeed,  did  not  contain  a  quantity  of  iron  which 
could  be  rendered  fenfible  by  chemical  re-agents,  fince  a  fu- 
lution  of  it  did  not  give  an  atorn  of  blue  with  priiftiateof  foda. 
A  portion  of  the  fame  fragment  exercifcd  a  fenfible  adlion  on 
the  magnetic  bar;  and  Coulomb,  having  fubjedfed  it  to  his 
magnetic  apparatus,  found  that  it  contained  a  thirtieth  of 
iron. 

It  then  became  of  Importance  to  examine  whether  iron  did 
not  contain  a  certain  quantity  of  filver.  This  C.  Guyton  did 
with  his  ufual  ability.  He  afllired  himfelf  that  in  iron  there 


^  Di/or gatiizathn  of  the  Human  Body'r 

is  an  eightieth,  or  nearly  fo,  of  filver  intimately  combined  j 
dnd  that  this  quantity  is  fufficient  to  give  it  very  remarkable 
properties,  fuch  as  extraordinary  hardnefs,  and  a  fra£lure 
\>i^hich  prefents,  without  continnity,  rudiments  of  crylfalliza- 
l^ion. 

C.  Guyton  concludes  from  thefe  experiments  on  filver  anif 
iron,  as  wdl  as  from  thofe  which  he  made  on  iron  and  lead, 
that  it  can  no  long-er  be  faid  that  thefe  metals  refufe  to  form^ 
an  alloy,  and  that  there  is  actually  an  union  in  their  fulion  5 
but  that  by  a  real  quartation  the  greater  part  of  the  two  metals 
feparates  while  cooling  in  the  ratio  of  tbeir  weight,  and  ex- 
sAly  as  copper  and  lead  feparate  in  grand  metallurgic  opera¬ 
tions. 

BAPID  DISORGANIZATION  OF  THE  HUMAN  BODY. 

On  the  night  of  the  T6th  of  March,  180s,  in  one  of  the 
towns  of  the  State  of  Maffachufetts,  the  body  of  an  elderly 
\)C'oman  evaporated  and  difappeared  from  fome  internal  and 
tinknown  caufe,  in  the  duration  of  about  one  hour  and  an 
balf.  Part  of  the  family  had  gone  to  bed,  and  the  reft  were 
abroad.  The  old  woman  remained  awake  to  take  care  of  the 
houfe.  By  and  by  one  of  the  grand-children  came  home, 
and  difcovered  the  floor  near  the  hearth  to  be  on  fire.  An 
alarm  was  made,  a  light  brought,  and  means  taken  to  ex- 
tinguifli  it.  While  thefe  things  were  doina:,  fome  fingular 
appearances  were  obferved  on  the  hearth  and  the  contigu¬ 
ous  floor.  There  was  a  fort  of  greafy  foot  and  allies,  with  re¬ 
mains  of  a  human  body,  and  an  unufual  fmell  in  the  room.  All 
the  clothes  were  confumed  ;  and  the  grandmother  was  miffing. 
It  was  at  firfl;  fuppofed  flie  had,  in  attempting  to  light  her 
pipe  of  tobacco,  fallen  into  the  fire,  and  been  burned  to 
death.  But  on  confidering  how  fmall  the  fire  was,  and  that 
fb  total  a  confumplion  could  fcarcely  have  happened  if  there 
had  been  ten  times  as  much,  there  is  more  reafon  to  con¬ 
clude  that  this  is  another  cafe  of  that  fpontaneous  decompb- 
fition  of  the  human  body,  of  which  there  are  feveral  inftances 
on  record.  It  is  to  be  regretted  the  particulars  have  not  been 
more  carefully  noted. 
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XVli.  0;z  Painting,  By  Mr,  E.  Dayes^,  Painter  a 

'Essay  Vt. 

On  Compofition  or  Di/po/ztion, 


but  in  fuch  order  all, 


As,  though  hard  wrought,  niay  feeiti  by  chance  to  fall.” 

,,  Duke  of  BuckinghuTn,, 

CIqMPOSITION  is  the  forming  of  a  whole  By  the  nnion 
pf  various  diffirnilar  parts;  or,  In  a  more  painter-like  lenfe, 
the  art  of  arranging  the  figures  and  other  materials  of  A  pic¬ 
ture  in  fuch  a  manner  that  the  whole  may  appear  as  if  the 
refult  of  chance^  though  produced  by  the  moil  confummate 

alrL,  a.  ^  ,  - 

Before  we  proceed  to  offer  fach  rules  as  are  to  be  extradled 
from  the  works  of  the  moft  efteemed  mafters,  it  may  not  be 
improper  to  premife  what  previous  knowledge  is  neceiTary  to 
enable  us  to  produce  a  compofition.  .  »  »  .  . 

hen  we  have  occafion'to  fpeak  of  the,  works  of  certain 
srtihs^.  we  wifh  at  all  times  to  be  underftood  as  referring 
throzigJj  thezn  to  nature^  , fcr.it  mull;  ever  be  remembered  that 
art^cannot  furnijh  its  own  rules,  , ^  ^  , 

Some  who.  have .  written  on  the  arts  have  recomrnended 
particular  books  for  the.  Life  of  young  artifts  ;  which  is  fup- 
pofmo;  a  certain  quantity  of  information  fufficient  to  make  a 
painter.  Where  he  is  to  begin  his  inquiry  every  one  knows; 
where .  to  ftop^  no  one  can  tell  :  ()ne  thing  is  certain,  there 
is  no  danger  of  too  much  knowledge  making  Him  fpoil  his 

It  is  of  the  firff  importance  to  imagine  well, our  pidlure^ 
To  this  end_  we  mull  take  every  means,  to  becpn^e  well 
acquainted  vvith  .the  hiflory  whence  our  fubjeA  is  arlrwii, 
that  we  may  become  familiar  \vlth  the  charadlers  we  are  to 
reprefent :  heilce  a  reference  to  their  jives  becomes  neceffaryj^ 
that  we  may  not  miftake  a  bad  man  for  a  good  one  from,  the 
fliow  of  one  good  aiflipn.  d  his  is  not  ail ;  time  and  place 
inuft  be  attehcied  to,  that  we  may  not  eonfound^  the  cuftoms 
of  one  people  with  the  riianners  of  another.  ^  The  country, 
aifo,  fliould  be  characlerized  hy  its  trees,  rivers,  monuments, 
and  public  buildings,  as  well  3.s  the  inhabitants  by  their  drefs 

and  planners.  ■  ■  .  .  . 

All  this,  hay  more,  being  abfplutely  neceffary,  how  is  it 
poflible  that  an  artifl  with  a  little  reading  can  accomplini  a 
work  like  a  hiflorical  pidlure  ?  As  well  might  we  fuppofe  the 
Vot,.  XIV.  No.  ,54.  e  merely 
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merely  reading  Homer  fufficient  to  enable  ns  to  defign  from 
that  author  without  any  previous  hlftorical  information. 

.He  who  firft  acquires  a  knowledge  uf  geography  will  not 
only  better  underhand  hiftory  and  biography,  but  receive  a 
higher  relifh  for  them  than  had  he  followed  a  different  order 
of  reading.  What  gives -us  an  intereft  in  JEneas,  but  our 
luppofing  him  the  founder  of  the  mighty  empire  of  Rome  ? 
Otherwife,  he  becomes  a  mere  robber"! 

As  all  this  knowledge  cannot  be  obtained  without  much 
attention,  we  fhall  find  great  advantage  refult  from  making 
memorandums  under  their  rcfpediive  lieads  of  the  cuhoms, 
manners,  buildings,  and  other  circumftances  connedled  with 
hifforical  painting;  by  which  means  we  fhall  colled  a  mafs 
of  information  at  all  times  ready  to  refer  to,  and  that  with¬ 
out  its  interfering  in  the  leaft  with  our  pradical  ffudies. 
Lord  Bacon  jultly  oblerves,  The  proceeding  upon  fome- 
•  what  conceived  in  writing,  doth,  for  the  moft  part,  facilitate 
difpatch  ;  for  though  it  fhould  be  wholly  rejeded,  yet  that 
negative  is  more  pregnant  of  diredion  than  an  indefinite,  as^ 
aflies  are  more  generative  than  diifi:.'’^ 

d  hofe  who  propofe  to  themfelves  to  purfue  the  great  and 
arduous  tafle  of  hiftory-painting,  fliould  be  careful  to  guard 
againft  commencing  their  career  too  foon,  or  before  they  have 
obtained  a  flock  fufficient  to  that  end  ;  fome  have  fiarted  with 
fo  (lender  a  capital  that  it  has  been  confined  to  colour,  chiaro- 
feuro^  With,  novv  and  then,  a  fuccefsfui  compofition;  requi- 
fites  that  do  not  fink  below  the  fuperfieies. 

1  he  acquirements  neceffary  to  qualify  an  artlft  to  purfue 
the  great  and  important  part  of  the  art  we  are  treating  of,  are 
many :  he  Ihoukl  pofiefs  a  thorough  knowledge  of  the  human 
figure  as  far  as  it  regards  his  art,  and  its  attire,  with  land- 
fcape,  architedurc,  chiaro-fcuro^  and  colour:  he  fiioufd  be 
well  read  in  hifiory,  antiquity,  and  the  bed  poets;  to 
\Hiic.h  he  fliould  join  a  knowledge  of  pradical  geometry, 
as  the  foundation  of  perfpedive;  with  that  part  of  optics 
called  chroma  tics,  as  it  explains  the  colours  of  light  and  of 
natural  bodies;  and,  withal,  pofiefs  a  tolerable  facility  of 
hand.  Nothing  can  be  more  difficult  than  to  fill  up  the 
charader  of  a  great  artifi,  particularly  if  he  propofes  to  raife 
at  juft  and  lading  reputation  ;  and,  not  content,  like  the  ge¬ 
nerality  of  the  profefiion,  to  produce  trifles,  extends  his  views 
beyond  the  prefent  generation  by  the  cultivation  of  works 
that  may  flonrlili  in  future  ages.  To  do  this,  as  well  as  the 
above  acquifiiions  he  fliould  he  endowed  by  nature  with 
noble  anil  elevated  fentiments;  a  ready  and  warm  genius  to 
invent,  accompanied  with  the  greateft  coolnefs  to  arrange  ; 
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penetration  to  appty  a  joftnefs  af  chara<9:er,  with  patience 
and  indaftry  to  carry  him  through  the  detail :  in  faft,  his 
nature  thould  be  io  formed  as  to  poflefs  the  contrarieties  of 
hot  and  cold  ;  that  is,  with  the  greateft  vigour  fhould  be 
united  the  greateft  caution. 

O  the  iro'dlike  attribute  of  extending  benefits  beyond  the 
grave!  VVhere  are  now  the  antient  heroes?  Their  names  are 
fcarceU'  remembered,  and  their  mifchiefs  have  long  ceafed  to 
trouble;  while  the  labours  of  a  Homer,  a  Virgil,  a  Shake- 
fpeare,  and  Milton,  with  along  lift  of  worthies,  give  bread 
at  prefent  to  thoufands  ! 

Some  one  has  well  obferved,  The  great  end  of  books  is 
to  fet  the  mind  a-going:”  all  we  can  hope  from  our  efforts 
is,  to  raife  in  the  mind  that  fpirit  of  inquiry  that  may  ulti¬ 
mately  lead  to  an  imitation  of  the  great,  the  noble,  or  beau¬ 
tiful  :  all  the  reft  is  froth. 

It  was  their  high  notions  of  the  art  that  led  the  old  mafters 
to  fuch  an  exalted  perfection  as  to  become  the  admiration  of 
the  civilized  part  of  the  world,  and  placed  them  among  the 
firft  order  of  mortals,  or  thofe  who  have  extended  their  fervices 
beyond  their  being. 

'Anger,  hatred,  and  revenge,  are  paftions  pofTefted  by  every 
one  ill  common  with  the  brute;  but  to  underftand  that  in¬ 
finitely  remote  point  of  perfeHion  which  conftitutes  the  foun¬ 
dation  of  true  art,  is  the  reward  of  lew. 

'  It  is  a  misfortune  for  the  art,  that  every  one  imagines  him- 
felf  a  critic  in  painting;  all  are  tried  by  their  peers  but  the 
poor  painter :  but  let  thofe  who  are  in  afteHed  raptures  at  the 
touch  of  a  pencil,  or  the  neatnefs  of  handling,  recollebl  they 
are  the  moft  trifling  and  iniignificant  parts  of  the  art;  criti- 
cifm  fliould  be  general  in  all  great  works :  it  is  a  common 
precept  in  art,  that  an  attention  to  the  whole  fuperfedes  all 
confideration  for  the  parts 

In  wit,  as  nature,  what  nfTefts  our  hearts 
Is  not  the  exafilnefs  of  peculiar  parts ; 

’Tis  not  a  lip  or  eye  we  beauty  call, 

But  the  joint  force  and  full  refult  of  all. 

Popes  Effqy  on  Criticifm, 

*  It  mull  not  be  underftood  that  the  above  precept  goes  to  recommend 
a  negledf  of  the  fubordinate  parts.  Over-finilhing  (that  is,  the  nicely  de¬ 
fining  the  form  of  each  part  of  an  objedl,  as  a  hand,  foot,  &cc.)-  \p  not  one 
of  the  faults  of  the  Britifli  fchool.  This  fault,  of  want  of  care  in  m.aking 
out  the  parts,  is  by'lbmc  improperly  afciibed  to  fir  Jofnua  Reynolds, 
That  great  man  was  not  without  his  defecls  ;  but  we.  as  rational  beings, 
Ihouid  avoid  them,  it  would  be  a  poor  juftification  the  praftice  of  a 
vice,  becaufe  we  faw  it  in  another.  It  is  much  to  be  doubted,  whether 
the  perfedlions  of  a  great  mailer  will  ever  oe  properly  felt  by  the  mere 
imitator  ;  the  reverie  is  certain.  _ 
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Petty  crkiclfm  {liould  be  punifhed  with  filent  contempt. 
We  niight  as  well  ‘‘  hew  blocks  of  marble  with  a  razor/'  or 

whiftle  to  mile-ftones/'  as  attempt  to  convince  fome  people. 
There  is  an  applaufe  which  is  fuperior  to  all  others,  that  is, 
our  own,  from  a  conviclion  of  well  doing;  or,  in  other  words, 
a-confcioufnefs  that  our  induftry  is  rewarded  with  improve¬ 
ment.  He  who  is  too  anxioufly  eager  for  the  applaufe  of 
others,  exchanges  independence  for  uncertainty,  and  happi- 
nefs  lor  difappointment.  Befides,  he  is  in  danger  of  falling 
into  a  ftyle  familiar  and  common,  fuch  as  may  beft  fuit  the 
ideas  of  ordinary  life  and  vulgar  opinion.  W e  mufi:  be  care¬ 
ful  not  to  refine  our  delicacy  to  too  high  a  pitch,  otherwife 
we  fliall  render  ourfelves  liable  to  be  wounded  by  every  petty 
criticifm,  JMany  with  whom  our  luuation  compels  us  to  have 
an  intercourfe  are  no  judges  of  art ;  others  are  influenced  by 
prejudice ;  many  delight  to  wound  :  but,  whether  the  obferva- 
tion  be  the  refult  of  ignorance  or  vanity,  the  heft  mode  of 
punifliment  will  be  negledf. 

W^e  have  already  noticed,  under  Invention^  the  two  cha— 
rafters  of  compofition,  as  the  grand  and  pifturefque;  that  the 
former  applies  to  grave  and  ferious  fubjefts,  while  the  latter 
appears  to  affociate  befl  with  gay  and  fportive  ones.  Beauty 
and  grace  not  only  delight  in,  but  derive  their  greatefi  power 
from,  mild  variety  :  hence  one  of  the  great  beauties  in  our 
common  writing  charafters  refults  from  the  fwell  or  the  op- 
pofition  of  force  and  delicacy  in  the  lines,  w'hich  cive  2irace 
independent  of  form  :  the  fame  thing  enriches  and  adds  fpirit 
to  a  mafterly  outline,  to  which  if  we  join  fine  (we  mean  true) 
form,  it  will  poffefs  the  fir  ft  or  higheft  kind  of  excellence. 
Among  the  profeffion  there  is  ^reat  difference  of  opinion  re- 
lative  to  compofition;  we  fliould  therefore  vvifii  to  be  under- 
flood  as  offering  thofe  rules  that  relate  to  matters  of  tafte  with- 
delicacy  and  modefty,  for  fear  of  forcing  genius  into  one  par- 
ticular  track  of  operation.  ^ 

Nothing  can  be  more  falfe  than  to  fuppofe  the  art  of  com¬ 
pofition  fubjeft  to  fome  pofitive  law,  or  that  the  figures  of  a 
group  fliould  be  invariably  eompofed  under  fome  particular 
form.  Men  who  look  to  piftures,  and  from  them  obtain  all  tlieir 
knowledge,  are  apt  to  run  into  this  error,  and  fuppofe,  be- 
caule  they  fee  a  group  in  lome  celebrated  pifture  make  fome- 
what  of  an  angle,  that  all  figures  to  be  well  put  too;ether  mull 
afiume  the  triangle.  Others,  in  contradiftion  to  that  doc- 
time,  maintam  that  the  true  Venetian  method  of  compofition 
requires  the  group  to  incline  diagonally,  that  is,  riinnino- 
from  corner  to  corner  of  the  pifture,  afieiMing  that  the  forme'r 
method  is  baroarous  and  1  rench  :  another  let  of  men  call 
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horizontal  line  JimpUc'ity^  and  the  true  Koman  method, 
expefting  to  fee  a  range  of  heads  of  an  equal  height  running 
through  the  greateft  part  of  the  work. 

He  who  wiflies  to  atfcH  with  forrow  or  melancholy  can 
only  expert  to  fucceed  by  the  removal  of  whatever  may  be 
Kkely  to  pleafe,  either  from  variety  and  contrah  of  forms, 
brilliancy  of  colour,  or  ftriking  eitecl  of  light  and  (hade;  and 
one  great  aid  vhll  refiilt  from  telling  the  ftory  with  few  figures, 
which  greatly  adds  to  fimplicity. 

The  great  rcafon  why  Raphael  is  preferred  for  compofition 
is  his  polfeliing  a  ftyle  more  fimpie  and  expreffive  than  any 
other.  Simplicity  appears  to  have  marked  the  chara6lers  of 
the  Roman  and  Florentine  fchools,  as  alfo  that  of  the  Ca- 
racci;  after  whom  we  muft  place  Pouflin,  Le  Sueur,  Bour¬ 
don,  and  fuch  others  as  have  afi'eSled  the  fame  fimpie  and 
expreffive  manner. 

Le  Brim,  though  an  artift  of  great  merit,  has,  in  many 
inftances,  fo  crowded  his  compofition  with  incidents,  that 
the  attention  is  entirely  taken  from  what  ought  to  conftitute 
the  principal  feature,  and  the  mind  becomes  diflraHed  amidft 
a  multitude  of  events  :  witnefs  his  Crucifixion,  and  Slaughter 
of  the  Innocents.  Expreffion  derives  much  of  its  force  from 
fimplicity.  Sterne,  in  his  Sentimental  Journey,  was  obliged 
to  take  a  fingle  captive  to  give  force  to  his  defeription.  What 
can  more  hrongiv  affe6l  our  feelings  than  his  Maria?  A 
multitude  of  objcdls  rulhing  on  the  fight  dellroy  intereft,  and, 
In  fingle  objedfs,  too  many  parts  produce  the  fame  efiedh : 
hence  the  neccfiitv  of  not  over-crowding  with  ornaments. 

It  appears  pretty  certain  that  the  fiiape  of  the  group  mull 
depend  greatly  on  the  nature  of  the  fubjeiT.  A  triumph  muft 
pcceffiirily  affume  a  different  figure  to  a  fpeclacle  like  a  de- 
feent  from  the  crofs,  becaufe  it  would  be  fo  in  nature, 

Diverfity  does  not  carry  with  it  fo  much  art,  or  the  appear¬ 
ance  of  an,  as  is  generally  fuppofed  ;  for,  if  we  diligently  at¬ 
tend  to  nature,  we  fliall  find  an  infinite  variety  of  formed 
groups  refulting  from  the  difpofition  of  fome  men  to  fit, 
others  to  ftand,  the  contraft  of  children  with  adults,  men  on 
horfeback,  the  irregularities  of  ground,  and  a  variety  of  other 
circumftanccs,— all  tending  to  produce  a  diverfified  and  irre¬ 
gular  mafs,  probably  aflliming,  more  frequently  than  any 
6ther,  a  general  figure  approaching  to  the  pyramid. 

if  we  examine  the  moft  approved  compofitions  of  the  Ro¬ 
man,  Venetian,  or  other  fchools,  w^e  fliall  find  not  only  the 
general  difpofition  tending  to  the  pyramidal  figure,  but  each 
group  taken  feparately, — with  this  difference,  that  in  the  Ve- 
jietian  and  Flemiffi  it  is  rendered  more  exceffive.  Hence, 
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from  a  dafh  of  excefs  in  Eabens  he  becomes  a  better  mafler 
to  ftudy  than  any  other^  but  he  mult  be  ftudied  with  caution. 
The  ciofe  adhelion  of  his  figures  points  out  the  method  of 
compofition,  the  ftriking  and  confpicuous  manner  of  arrange- 
ing  his  tints  evinces  the  plan  purfiied  in  grouping  the  colours; 
while  the  union  ot  fhadow  with  fliadow,  and  light  with  light, 
is  feen  in  the  breadth  and  valinels  of  his  maifes.  By  his  ex- 
cefs  we  may  learn,  as  from  Diogenes  in  morals,  w’ho  ob- 
ferved  he  a6led  like  muficians,  who  gave  a  higher  tone  in 
order  to  indicate  a  true  one. 

The  affeclation  of  contrail;  in  feme  artifts  is  abominable  ;  it 
looks  ftudioufly  abfurd  to  fee  a  woman  lying  on  the  ground 
with  a  child  at  her  bread,  and  another  playing  near  her ; 
belides  the  common  trick  of  mixing,  \i\  ' quantum  fujjicif, 
naked  with  clothed  figures;  old  men  with  young  ones;  fide 
oppofed  to  the  full  face ;  the  contraft  of  violent  motion 
with  languid  attitudes;  and  a  thoufand  other  petty  arts  to 
trap  the  unwary.  Such  vid^ent  oppolition  will  never  pleafe 
the  judicious.  Where  the  higheft  degree  of  the  pidlurelque 
is  intended,  it  fliould  never  be  carried  to  excefs.  How  ridi¬ 
culous  would  it  appear  in  a  landfcape  to  fee  trees  crofiing 
each  other  at  right  angles,  or  one  vertical  and  another  hori¬ 
zontal  !  In  this  inftance  we  may  take  an  example  from  na¬ 
ture,  whofe  progrefs  from  feafou  to  fcafon  is  by  gentle  and 
almoft  imperceptible  degrees,  and  not  by  violent  oppolition 
from  heat  to  cold.  By  the  fame  rule,  violent  fore-flmrienings 
fliould  be  avoided;  a  little  adds  dignity,  but,  in  general,  the 
figures  had  belter  be  compofed  than  otherwife.  We  fliould 
be  careful  of  miftaking  bluffer  and  rant  for  fpirit  and  great- 
nefs.  ‘‘  Be  not  too  tame  neither,  but  let  your  own  difere- 
tion  be  your  tutor  :  fuit  the  action  to  the  word,  with  this'fpe- 
cial  obfervance,  that  you  overftep  not  the  modefiy  of  nature/" 

Weak  minds  are  apt,  when  they  attempt  the  expreffive 
jRyle,  to  give  their  figures  the  wild  and  extravagant  attitudes 
of  lunatics.  That  grave  dignity  obfervable  in  the  works  of 
the  Florentine  and  Roman  fchools  has  entitled  them  to  the 
flrft  place  in  compofition  :  the  next  is  juftly  held  by  the  Ca- 
racci,  whofe  pupils,  as  they  loff  fight  of  dignitv,  fubftituted 
buftle  and  fhow  for  limple  truth.  The  ffyle  of  Guercino  is 
forcible  and  ftrong,  but  lefs  elegant  and  beautiful  than  Guido, 
which  is  eafily  perceived  in  the  extremities.  Pouflin  has 
great  fimpliclty  in  his  compolitions,  though  his  figures  are 
fometimes  too  much  fcattered.  He  is  remarkable  for  not 
fniferinp:  any  low  or  vulirar  thouoht  to  break  in  on  the  dip'- 
nity  of  his  ftory;  an  error  iometimes  committed  even  by 
liaphael.  There  are  admirable  traits  of  the  true  Roman 
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fimplicity  in  the  pictures  of  Le  Siicur.  They  are  rare  jewels; 
and  Le  Brim’s  floniog  St.  Stephen  is  hin;hly  claffical. 

Mod  of  the  writers  on  compofilion  in  painting  feem  to 
imagine  it  to  depend  on  contraft,  and  recommend  it  in  the 
flrongeft  manner;  but  violent  oppofition,  as  before  dated^  not 
only  deftroys  fimplieity,  but  is  of  all  affeftation?  the  moft 
difgufting.  If  oppolition  or  contraft  were  a  criterion  of  ex¬ 
cellence,  the  moll  violent  would  become  the  moft  perfe<Sl  ;■ 
and,  like  a  caricature,  the  more  unlike  nature  the  better  it 
would  be.  Variety  or  contrapofition  is  certainly  necefiary; 
but  the  degree  cannot  be  afeertained  by  weight  or  meafure, 
it  muft  be  learned  from  the  works  of  efteemed  maftets. 
Common  fenfe  muft  dictate  the  neceflity  of  not  making 
all  the  attitudes  alike,  and  alfo  keep  us  from  a  contrary 
excefs.  / 

In  a  fine  compofition  we  fliall  dlfcover,  by  an  attentive 
'  examination,  all  the  parts  fo  depending  on  the  whole,  that 
the  removal  of  any  obje6l  would  deftroy  the  general  good 
arrangement. 

That  variety  necefiary  to  the  perfection  of  a  group  fiionld 
be  difplayed  in  a  iingle  figure,  efpecially  if  it  be  a  beautiful 
one.  If  the  figure  is  feen  in  front,  its  grace  will  be  increafed 
by  fliowing  the  face  in  profile,  with  a  flight  inclination  in 
the  chell  * :  one  of  the  legs  being  ftraight,  the  other  fliould 
be  thrown  back;  and  fo  of  each  limb  f :  but  this  variety  muft 
depend  on  the  nature  of  the  fubjet:,  as  fu'ch  a  contraft  would 
ill  become  a  philofopher,  apoftle,  or  fenator. 

z\  fingle  figure  may  be  confidered  as  a  group  in  itfelf,  and 
fuch  a  ftudied  one  would  bv  no  means  unite  with  many, 
any  more  than  one  taken  from  a  number  would  do  as  a  fingle 
figure. 

The  contraft  obfervable  in  Raphael  is  not  an  affectation  of 
variety,  but  the  refult  of  confummate  judgment,  where  the 
erecl  and  ina6live  figure  is  iniroducecl  to  give  energy  and 
motion  to  the  a6live.  Contraft  in  him  is  the  refult  of  ne- 
cefiity  arifing  from  deep  reflection,  not  the  ftudfed  and  in- 
fipid-oppofitic^n  of  an  old  man,  a  young  woman,  a  boy  and 
a  girl,  which  we  often  fee  in  pictures.  He  knew  well  a 
philofopher  or  an  apoftle  would  not  move  like  a  foldier,  a 
virgin  like  a  matron,  or  children  like  adults;  which  appears 
to  make  part  of  that  variety  obfervable  in  his  works.  He 

See  Effay  on  Grace  in  the  laft  number  of  the  Philofophical  Maga¬ 
zine,  and  the  plates, 

t  See  the  Venus  de  Medicis,  Apollo  Belvedere,  and  others,  remai  ka- 
ble  for  grace. 
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appears  alTo  to  have  preferred  the  adtion  to  its  termination j 
which  renders  the  ftory  more  clear,  and  leaves  the  fpectatoiv 
delighted  with  a  fufpencled  motion,  and  in  expeaation  of  it^ 
terminating.  A  man  reprcfented  in  the  aA  of  wall^ing,  aiid 
as  having  terminated  his  ftep,  will  not  have  fo  animated  an 
effed  as  one  not  having  finilhed  it.  Much  of  the  beauty  of 
the  Apollo  Belvedere  arifes  from  'the  hate  of  adion  he  is"  re- 
prefented  under.  We  ajmoh  imagine  he  is  adually  moving 
when  viewed  in  front.  •  '  " 

In  a  great  inaher,  every  thing  is  the  refult  of.  reafon : 
if  a  limb,  fuch  as  a  hand  or  foot,  is  concealed  by  drapery, 
it  does  not  arife  from  idlenefs  or  ignorance;  it  is  done  to  give 
beauty  to  fome  principal  members,  by  not  making  too  great 
a  clifplay  of  parts,  or  to  avoid  what  would  otherwife  produce 
an  ugly  form.  -  ■  ,  .  . 

The  grand  or  expreffive  ftyle  will  ever  rank  firfl  ;  the  other^ 
as  in  the  hanus  of  Lanlranco,  Cortona,  &c.  is  only  the  art 
of  agreeably  filling  a  large  pidurc  with  figures,  pr  merely 
pleating  the  eye :  it  may  juftly  he  ienuQd  ornamental,  and. 

fi  elv  be  foxy  the  pure  pidurefque.  I72  all  works  oj'. 
art,  the  philofophcr  will  inquire  whether  the  head  or  the  bard, 
is  7noJl  employed,  Pouflin,  though  admirable  in  comppfition, 
often  excels  m  the  acceirary  parts.  In  his  Pyrrhus, '  the' 
iiguies,  and  diftant  ground  over  the  river,  are  more  beautiful 
than  the  principal  part ;  a  prodigality  avoided  by  Raphael ; 
irqr  is  he  fo  iioole  in  iiis  heft  thoughts;  and  his  women  are 
often  01  dinary.  We  wifli  to  be  uiiderffood  as  always  diftin- 
guifliing  between  the  grand  ftyle  ,and  the  pidurefque.  In 
the  former,  the  utmolt  fimplicity  is  to  be  ohferved  in  the  ar- 
rangement,  and  every  thing  like  artifice  avoided ;  \yhile  the 
latter  admits  of,  and  derives  much  of  its  eharader  from, 
variety.  -  .  -  .  -  ■  . 

In  a  group  the  artift  generally  prefers  unequal  numbers, 

3?  5’  7’P^  9’  which  unite  with  a  better  grace  and  afford  a.' 
gieater  vaiiety  than  any  other;  but,  where  equal  numbers  are 
nfed,  thofe  compofed  of  two  unequal  are  heft,  as  6,  10,  and 
14;  but  double  pairs  will  ill  accord,  as  4,  8,  12,  &c.  "  The 
principal  part  of  the  ftory  ought  undoubtedly  to  occupy  the 
centre  of  the  pidure,  and  the  group,  by  aftuming  a  rotund 
or  fcintcircular  form,  wiji  alliit  the  light  and  fliacle,  and  en-' 
able  us  to  bring  the  principal  figure  in  light,  as  well  as  tq 
procure  mallcs  by  combining  the  fliadows  of  feveral  objeds' 
m  one.  In  this  refped  Raphael  has  difplayed  fo  much  judg¬ 
ment,  that  it  appears  from  his  works  evident  that  he  woutd 
have  proved  a  great  mafter  ni  light  and  fhadc  liad  he  been 

■pennittci^/' 
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pen-nitted  a  longer  life :  however^  he  did  enough  to  furniih 
the  hint  to  the  Venetian  fchool.  ’  '  '  ' 

In  whatever  way  we  may  dilpofe  our  group,  the  principal 
figure  ought  to  be  rendered  conTpiguous,  either  from  htua- 
tion,  colour,  drapery,  light,  or  from  all  ihefe  combined.  7'o 
talk  about  elledl  of  light  and  Ihade,^’  and  thereby  attempt 
to  juftify  an  impropriety,  would  be  reducing  painting  to  a 
llyle  merely  ornamental  indeed  1  and  make  paintings  of  no 
ufe  beyond  hopping  a  hole  in  the  wall. 

As  ip  the  drama  the  hero  of  the  piece  has  a  grea.ter  part  to 
fuftaln  to  diftinguilh  him,  fo  ours  muft,  as  it  were,  lord  it 
^yer  all  the  other  objects,  ' 

Njpr  paint  conlpicuous  on  the  foremoft  plain 
Whate’er  is  fali'e,  impertinent,  and  vain  ; 

But,  like  the  tragic  mute,  thy  luftre  throw 
Where  the  chief  adlion  claims  its  warmeft  glow. 

Mason’s  Fresnoy. 

It  muft  not  be  underftood  that  the  principal  figure,  ftiould 
he  more  laboured  or  dnifhed ;  that  would  deftrov  the  unity 
which  ought  to  prevail  through  the  whole.  In  forming  our, 
groups,  the  greateft;  mafs  ought  to  be  in  the  middle,  and  the 
little  or  fcattered  parts  placed  on  the  edges  to  give  the  whole 
aligptnefs;  while  feme  places  require  to  be  left  blank  for, 
the  lake  ol  repofc- — for,  though  our  pifture  (hould  be  filled,  it 
ftiould  pot  be  crowded.  As  we  muft  alfo  feck  to  obtain  pro¬ 
fundity  proportioned  to  the  greatnels  of  the  group,  we  Ihonld, 
to  give  the  whole  a  pleafing  air  from  a  variety  in  its  form, 
^void  placing  the  figures  in  a  file.  Rubens,  whole  art  in 
grouping  his  figures  is  great,  fometimes  runs  into  excefs  by 
attaching  them  too  much  together,  lo  as  to  make  them  appear 
to  cling  as  infcparable;  but,  as  before  oblerved,  his  vices 
teach  us  what  is  right.  The  golden  mean  muft  form  the 
objecl  of  our'purluit,  we  ftiourd  avoid  a  monotony  of  forms 
as  well  as  too  great  a  contrail;  a  number  of  extremities  fol¬ 
lowing  each  other  in  the  fame  line  will  generally  produce  a 
bad  efteift.  ‘  We  ftiould  alfo  avoid  ftiowing  them  in  the  fame 
point  of  view,  Pouftin’s  Sacrament  of  Baptilm  is  an  excel¬ 
lent  example,  where  many  figures  are  pointing,  all  differing 
from  each  other.' 

In  exhibiting  the  naked  we  are  bound  to  ftiow  the  moft 
beautiful  parts,  which  is,  generally  fpeaking,  all  the  joints. 
1  he  neck  and  ftioulders  in  the  male  often  form  a  fine  mal’s 
in  a  group.'  But,  above  all,  we  ftiould  never  conceal  the  ex¬ 
tremities,  from  the  power  of  expreffion  they  difplav,  as  well 
4s  the  room  they  allow  for  the  fKill  and  abilities  of  the  artift. 
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In  the  female,  the  naked  is  ever  pleafing,  while  an  artful 
concealment  will  augment  the  beauty  and  grace. 

B'Jt  treat  the  goddefs  like  a  modeil  fair, 

Nor  ovei'-drefs,  nor  leave  her  wholly  bare ; 

Let  not  each  beauty  e'v’ry  where  be  fpy’d, 

Where  half  the  Ikill  is  decently  to  hide.  P.OPE. 

If  our  (lory  requires  more  than  o.ne  group,  the  fame  laws 
niuft  influence  us  in  the  conducl  of  each, — they  fhould  cer¬ 
tainly  not  exceed  three.  The  principal  one  fiiould  prevail 
over  the  others ;  and,  by  placing  it  near  the  centre,  or  in 
the  fegond  .ftage  of,  the  .pitSfure,  we  fhall  afford  the  fpeftator 
a  better  opportunity  of  feeing  it,  and  alfo  furnifh  onrfeives  a 
better  opportunity  of  furrouading  the  principal  group  with 
the  other  obje6ts. 

As  we  are  bound  to  fupport  an  equilibrium  in  our  compo- 
fition,  we  ought  not  to  crowd  one  part  of  the  pi6f  ure,  or  leave 
another  too  naked ;  but  this  muft  be  done  without  adding 
v/eight  to  w^eight  in  a  horizontai  or  perpendicular  form.  The 
fame  holds  oi  chlaro-fcufo  and  colour,  where  mafs  muft  fiip- 
port  mafs.  .  o.. 

The  painter,  fpeaking  to  the  eye,  fhould,  in  the  choice  of 
his  fubjecft,  be  careful  that  •  it  admits  images  ftriking  and 
grand  :  it  fhould  burft  on  the  fpe<Slator  like  an  unexpefted 
peal  of  thunder.  The  horfes  in  the  piftures  of  Rubens  add 
much  to  the  dignity,  as  do  alfo  his  fine  light  and  (hade. 
As  in  an  epic  poem,  there  fhould  be  but  one  aftion  admitted 
in  our  pidfure  :  it  fhould  be  an  entire,  and  above  all,  a  great 
one,  and  require  no  further  aids  to  its  illuftration  than  what 
is  contained  in  the  picture; — it  ought  to  explain  the  hiftory, 
not  the  hiftory  the  painting.  As  we  are  not  confined  to  the 
mere  letter  of  the  flory,  we  may  ufe  any  means  confiftent 
with  probability  to  illuftrafe  our  fubjedt ;  as  we  once  faw  in 
a  drawing  of  a  triumph,  where  the  artift,  to  fhow  the  caufe 
w'as  love,  decorated  a  car  and  the  fhields  with  fuch  objects 
as  were  fymbols  of  that  paftion;  and,  further,  to  fliow  it  was 
conuedted  wdth  Thefeus  and  the  Amazons,  in  the  tablet  of 
an  arch  reprefenled  that  hero’s  battle  with  thofe  heroines  : 
but  enough  !  an  ingenious  mind  will  find  a  thoufand  ways 
of  dirplaymg  itfelf. 

Two  actions  or  points  of  time  ffiould  never  be  admitted  in 
one  pi(fture.  M.  Angelo,  in  the  Capella  Seftini,  has  repre- 
fented  Adam  and  Eve  eating  the  fruit,,  and  expelled  the  gar¬ 
den,  in  the  fame  piece  !  Raphael’s  Peter  in  prifon,  and  de¬ 
livery,  can  hardly  be  called  one. 

It  muft  be  obvious  that  the  parts-  of  each  figure  fimuld 
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ctgree  fo  as  to  produce  a  whole :  for  indaoce,  a  thin  face 
fliould  uot  be  united  with  fat  hands.  The  fame  unity  is  ne- 
cedary  between  the  figure  and  its  attire,  which  dioald  fuit 
the  degree  and  character  of  the  peHon  as  well  as  be  adapted 
to  the  age  and  fex. 

We  cannot  do  better  than  conclude  this  paper  in  the  words 
of  fir  Jofhua  : — My  advice  is  this :  keep  your  attention 
fixed  on  the  higher  excellencies,  if  you  compafs  them  and 
compafs  nothing  more,  you  are  fiill  in  the  firfi;  clafs.  We 
niay  regret  the  innumerable  beauties  which  you  may  want  : 
you  may  be  imperfedl,  but  ftill  you  will  be  ail  imperfedf  per- 
lon  of  the  higheft  order,’"’  That  great  man  in  another  place^ 
fpeaktng  of  the  well-grounded  painter,  fays,  as  his  pre¬ 
eminence  depends  not  upon  a  trick,  he  is  free  from  the  pain¬ 
ful  fufpicions  of  a  juggler,  who  lives  in  perpetual  fear  led; 
his  trick  fhould  be  diicovered.’^ 


XVIII.  Ohfervatlons  on  the  Zodiac  at  Dendera^  hBy  tht 
Rev.  Samuel  Henley,  F.S.A.* 

As  the  report  of  C.  Foiirrier  concerning  this  zodiac  and 
its  high  antiquity  has  made  a  deep  impreffion  on  the  minds 
of  many,  and  the  argument  thence  drawn  has  been  deemed 
of  great  weight,  in  oppofition  to  the  Mofaic  records  and  re¬ 
vealed  religion,  r  fend  you  the  following  obfervations,  with 
the  hope  that  they  may  reach  thofe  who  othervv  ife  might  not 
fee  them,  and  have  their  efiedt  upon  a  large  clafs  of  readers, 
who  may  have  too  lightly  acrieded  to  Fourrier’s  conclufion. 

Denon,  fpeaking  of  this  zodiac  as  clearly  proving  the  pro¬ 
found  knowledge  of  the  antient  Egyptians  in  aftronomy,  men¬ 
tions  the  ruins  which  contain  it,  and  are  extani  but  twenty 
minutes  ride  from  Dendera  (antiently  Tentyra),  known  at 
prefent  under  the  Arabic  name  t)f  Berbe.  Concerning  the 
etymology  of  this  term,  various  opinions  have  been  offered; 
but  that  by  the  learned  De  Sacy  is  moft  generally  admitted. 
He  conjedfured  it  to  have  been  derived  from  Ili  and  EP^>Er, 
the  temple. 

Notwithffanding  this  conjedlure  was  affented  to  by  Mi- 
chaeiis,  Wahl,  and  Zoega,  it  has  been  oppofed  by  Hartmann, 
who  contends  that  Berba  fignifies  a  pyramid  or  ohelijk. 
Though  fupported  in  this  by  Schultens,  the  interpretation 
refts  in  part  on  a  conjedture  of  Keiflte,  who  for  Barabi  fub- 
fiituted  Barami,  which,  however,  in  Arabic  is  plural;  and 

*  Printed,  with  the  author’s  ewrsetions,  from  the  Monthly  Magazine. 
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on  the  perfualioii  that  in  Edrifi  the  defcription  of  Bcrba  wa:^' 
iTiore  fuitabic  to  pyramids  than  temples.  -M.  de  Sacv  replies^ 
:pdth  conliderable  force,  that  Schultens  would  have  done 
inore  juftice  to  Michaelis,  if,  indead  of  indulging  coniecfure^ 
be  had  opened  feme  Arabic  defcription  of  Egvpi ;  fv:r  ex¬ 
ample,  Macrizi’s,  where  he  would  have  found  inftances  that 
the  term  could  not  pyramids.  Accordingly,  a  paffage 

13  cited  from  that  author  which  refers  to  the  very  place."' 

Of  the  number  of  Berba  is  that  of  Denclera,  which  is  a 
wonderful  edifice.  It  has  i8o  windows 5  each. day  the  fun 
enters  by  one  of  thefe  windows,  and  on  the  next  by  the  fol¬ 
lowing,  till  at  length  it  reaches  the  lad,  and  then  returns  in  a 
contrary  diredtion.’"  Vanlleb  i^Nouvelle  delation,  cn  Forme 
de  Journal  d’un  fait  en  Egypte,)  deferibes  Dendera 

as  the  file  of  a  vvonderful  temple  of  ihe  antienl  Egyptians — ^ 
d'une  grandeur  et  June  hauteur  demksukf/e  ;  and  vifible 
at  two  leagues  didance.  He  alfo,  applying  the  account  of 
Macrlzi,  and  conddering  the  windows  as  double,  makes  them 
to  be  as  raanv  as  there  are  deg-rees  in  the  zodiac ;  fo  that  the 
fun,  ridng  each  aay  m  a  did'ercnt  degree,  throws  his  rays 
through  a  difierent  window,  till,  by  thus  completino;  his 
courfe,  he  tiniihes  that  of  the  year.  For  this  reafon,  it  is 
added,  the  temple  is  regarded  as  wonderful . 

Taking  thefe  deferiptions  with  tlie  other  compartments 
on  the  ceilings,  given  by  Denon,  one  inference,  drawn  by 
M.  Eourrier,  will  be  readily  admitted,  which  is,  that  the 
ftate  of  the  heavens  they  exhibit,  correfponds  with  the  date 
of  the  buildiop:.  It  remains  then  to  determine,  from  the 
zodiac  in  quedion,  what  this  date  was.  Denon,  on  his  fe- 
cond  vidt,  thus  deferibes  the  temple  : — I  went  to  the  rinns,|^ 
and  this  tiine  took  poilefiion  of  them  in  the  plenitude  of  re- 
pofe.  I  was  fird  of  all  delighted  to  find  that  rny  enthuliafbc 
admiration  of  the  great  temple  was  not  an  illufibn  produced 
by  the  novelty  of  its  appearance,  fmee,  after  having  fee n  all 
the  other  Egyptian  inoiiuments,  this  dill  appeared  the  inoft 
perfedf  in  its  execution,  and  condruefed  at  the  happie/i  pe¬ 
riod  of  the  arts  and  fciences\  every  thing  in  it  is  la- 
hour  edy_  is  intereding,  is  important.  It  would  be  neceffary 
to  draw  the  whole  in  its  mod  minute  detail,  to  poflefs  our- 
felves  of  all  that  is  worth  carrvino-  avvavu’’ 

The  date  of  15,000  years  before  the  birth  of  Chrid  feems 
but  ill  to  agree  with  this  account,  when  contra ded  with  the 
ordinary’ remains  of  human  efforts,  and  the  uniform  ed’ebl  of 
human  experience.  The  monuments  of  remote  ages  are  more 
remarkable  for  their  rude  bulk  than  elaborate  woTrkmanflhp ; 
but,  if  this  be  of  the  time  aflignecl,  i’l  follows  that,  in  the 

united 


Oljervations  on  the  Zodiac  at  Benders.  tog 

united  opinions  of  Denon  and  Fourrier,  15,000  years  before 
Chrift  was  tbc  hafpieji  period  of  the  arts  and  fcunces.  So 
much  for  their  joint  decilion  ! 

Taking,  bowever,  this  calculation  independently  of  the 
Itructure  itfeb,  it  is  fairly  admitted  to  be  accurate,  fo  far  as 
It  IS  founded  on  equinoalal  precefions-,  but,  referving  difcuf- 
fions  on  this  head  for  a  work  fhortiy  to  be  publiflied  %  it 
vviil  be  futhcient  to  obferve  that  I  had  thence  fixed  the  a^e  of 
this  zodiac  to  the  very  year  and  day  before  the  infermion 
ajcerlaining  them  was  knozun,  and  which  has  not,  even  yet . 
been  explained.  ^ 

The  plate  given  from  Denon  f  reprefents  the  zodiac  in  two 
compartinents,  as  it  exifts  on  the  oppofite  plat- bands  of  the 
portico  of  the  temple.  The  two  large  figures  that  embrace 
the  vvhole,  he  fuppofes,  reprefent  the  year;  and  the  wimved 
emblem  before  their  mouth,  eternity,  or  elfe  the  paifacreof 
the  fun  to.  the  lolftices.  Ihc  dilk,  at  the  joining  of  the  thierhs 
of  the  upper  figure,  he  pronounces  to.  be  ihe  hm,  whence  pro¬ 
ceeds  a  beam  of  light  that  falls  upon  the  head  of  Ifis,  which 
reprelents  either  the  earth  or  the  moon.  “  The  fun,^^  he  con¬ 
tinues,  fituated  in  the  fign  Cancer,  may  perhaps  fliow  the 
period  of  the  eredlion  of  the  temple,  whillt  the  fioures  joined 
to  the  figns  may  mean  the  fixed  fiars,  and  thofe  m  the  boats 
the  revolving  bodies,  the  planets,  and  the  comets.’'’  After 
offering  thele  conjeaurcs,  this  modeft  artifi,  under  a  convic¬ 
tion  of  their  importance,  refigns  to  others  all  further  deve¬ 
lopment. 

Infiead  of  adopting  what  Denon  has  conjeaured,  it  will 
be  proper  to  confider  thy  zodiac  anew.  Accordimcrly,,  the 
female  form  bent  over  either  divifion,  is  unquefiionably  the 
ills,  which  by  Horapollo  is  delerniined  to  be  the  y,eai\  The 
Winged  globe,  according  to  Macrobius,  is  the  iun  commen¬ 
cing  his  coucle._  The  veil  on  thy  bead  of  the  Ifis  is  that  mvD 
tenons  one  which  the  famous  mfcnption  affirms  no  mortal 
hiicl  ever  withdrawn.  On  the  upper  bend  or  fuQulder  of  the 
lower  figure  are  eight  lines  or  units,  denotins;  that  the  fun, 
at  tlie  cardinal  points  of  the  vear,  is  in  the  ei.cdith  deo-ree  of 

■  A  Dilquintion  on  the  Date,  afhgned  by  Fourrier,  CommUfioner  of 
tile  Sciences,  and  Arts  in  Egypt,  to  the  aiuient  Zodiac  tlisre  found  :  whtnee 
the  extraordinary  Darknefs  recorc’.ed  by  Phlegon,  and  that  by  the  Hitto- 
nans  of  China,  >n  the  Reign  of  Quamv-u,  arc  identified  with  the  Dark- 
nelsat  our  fiord’s  Crucifixion;  the  Difcoi  dance  betueen  the  Eclipfe  noted 
^  1  tolemy,  as  feen  at  Arhela  and  Carthage,  is  accounted  fur;  the  further 
yithdfcratum  for  afeertaining  Longitude,  required  by  tlie  Board  at  Paris, 
in  tueir  Report  on  Burg's  Tables,  fuppiied;  and  thence,  j,n  Refererxe  to 
toe  Prophecy  of  Balaam,  the  Birth  of  Chrift  is  fixed. 
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the  %n5  for  fo  it  Is  ftatcd  to  have  been  by  Mariillus  at  the 
time  c)f  the  Julian  reform,  and  fuch  was,  according  to  Co¬ 
lumella,  the  adjuftment  of  the  Metonic  cycle,  compared  with 
the  tables  of  H'ipparchus.  The  four  ftars,  of  eight  rays  each, 
are  the  dog-ftar,  which  governed  the  Egyptian  year,  and, 
being  eio-ht  months  vifible  in  th^  upper  hemifphere,  had  a 
month  affigned  to  each  rav,  as  the  fun  has  twelve  rays  to 
defignate  the  months  of  his  courfe  Thefe  four  liars  here 
lIoTiify  a  quadrennium,  when,  in  rhe  Roman  year,  an  addi¬ 
tional,  or  biffextile  day,  was  added  to  the  365  days,  which 
confli tilted  .the  Egyptian.  Beneath  .are  twelve  other  units, 
as  making,  in  the  biffextile  year,  the  lolar  to  exceed  the  lunar 
twelve  days  inliead  of  eleven.  The  little  circle,  with  wings, 
on  the  bread  of  Bis,  marks  a  new  but  fubordmatc  procellion 
of  the  fuiTs  courfe,  after  the  quadrennium  has  been  com¬ 
pleted.  The  waving  lines  extending  along  the  figure  are  the 
Egyptian  hieroglyphic  for  flowing  water;  while  the  line  of 
ftars — each  marking,  by  its  fix  rays,  as  many  portions  of 
time, "and,  wdth  the^fquare  comprlfing  them,  the  fquare  of 
that  number — feverally  indicates  four  times  fix  hours,  or  a  day. 
Thefe,  amounting  to  feventy-nine,  exprcls  two  months  or  luna¬ 
tions,  and  tW'Cnty  days  over,  which  correfpond  to  the  two 
lunar  months  added  by  Numa  to  the  Roman  year;  and,  with 
the  twelve  days  allowed  as  above,  compenfate  for  the  differ¬ 
ence  between  the  ordinary  lunar  year  and  the  fclar  biflextile, 
while  eight  days,  anfwering  to  the  Inn’s  advancement  in  the 
fign,  complete  the  given. number.  From  the.bend  of  the  leg 
downward,  five  days  are  fo  difpofed  as  to  fliow  the  five  fup- 
plementary  days  above  twelve  months,  of  thirty  days  each, 
that  conflitiite  the  Egyptian  year.  This  is  evident  from  the 
hornlefs  beetle  annexed,  which  was,  among  the  Egyptians, 
an  eflabliflied  hieroglyphic  for  a  month  of  thirty  days.  The 
three  ftars  on  the  band  furrounding  the  legs,  with  the  four 
on  the  flioulder,  fyinbolizing  conjointly  feven  years,  give 
feventy-feven  days  as  the  difference  between  lunar  and  folar 
time,  and  thus  reprefent  at  once  the  fixty-feven  days  vvhich 
the  year,  by  the  reform  of  Julius,  had  gone  back,  with  the 
fen  days  between  the  winter  folftice  and  the  flrft  of  January, 
or  fix  days  with  wTich  he  lengthened  the  months  in  one  part 
of  the  year,  and  four  in  the  other. 

Having  rccourfe  to  the  Ifis  of  the  upper  divlfion,  it  will  be 
found,  tlaat,  inflead  of  eight  units  on  the  flioulder,  flie  exhi¬ 
bits  but  leven,  whereas  the  lafl  of  the  four  ftars  beneath  them 
wants  two  of  its  rays,  and  the  units  which  follow  are^  not 
twelve  but  eleven.  To  account  for  thefe  variations,  let  it  be 

obferved,  that,  before  the  Julian  reform,  the  Roman  yea.r 

being 
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b^mg  kmar,  a  month  of  twenty -,two  and  twenty-three  days 
altcrnatefy,  named  Mercedonius,  was  inferted  after  the  iJ3d 
of  February,  to  adjuft  the  lunar  reckoning  to.  folar  ;  but,  as 
in  the  year  of  the  Julian  reform,  the  twenty-three  days  were 
included,  there  would  of  courfe  be  one  day’s  advance  on  the 
calendar  computation,  which  would  leave  but  feven  days  by 
the  lunar  account  for  the  fun’s  place  in  the  fign  5  whence  the 
eleven  units  below  would  anfwer  to  the  ordinary  differences 
between  the  lunar  year  and  the  folar ;  whilft  the  two  rays„ 
deficient  in  the  fourth  of  the  ftars,  would  point  out  the  com¬ 
mencement  of  the  Itmar  year  at  Rome  on  the  iff  of  March, 
and  the  folar  of  Julius  on  the  iff  of  January;  or,  in  other 
words,  would  correfpond  to  the  augmentation  of  the  year, 
computed  backward,  which  Numa  had  made.  The  ftars  in 
fquares,  as  before,  defignating  days,  which,  to  the  bend  of 
the  leg,  amount  to  fixty-feven,  anfwer  to  the  beginning 
of  the  year  gone  back  by  the  Julian  computation,  while  the 
feven  in  addition  correfpond  to  the  fun’s  place  in  the  fign, 
which,  with  the  five  fupplementary  days  round  the  legs, 
make  the  twelve  days  in  the  laff  year  of  lunar  intercalation, 
and,  as  the  four  divifions  between  them  ftiow,  are  coincident 
again  with  a  quadrennium. 

Perfedily  congruent  with  the  whole  is  the  pyramidal  figure, 
having  a  globe  or  fun  at  its  top.  It  confiffs  of  eleven  grada¬ 
tions,  which  anfwer  to  the  eleven  days  between  the  folar  and 
lunar  year,  and  the  ninety-nine  divifions  upon  it  difcriminate 
the  ninety-nine  days  from  the  winter  folftice,  by  which 
Julius  adjuffed  his  reform,  to  the  commencement  of  the 
Roman  year  on  the  iff  of  April.  Between,  however,  the 
Roman  iff  of  March  and  the  i  ff  of  April  a  month  was  left 
out,  or,  in  other  words,  had  gone  back  a  fign.  This  is  here 
expreffed  by  the  recefs  of  Cancer  from  the  zodiac,  and  agrees 
with  Virgil’s  commencement  of  the  year  with  Taurus  : 

Candidus  anratis  aperit  quum  cornibus  annum 

Taurus — 

the  precife  time  of  which  is  defined  by  what  immediately 
follows : 

- — et  adverf)  cedens  Canis  occ!i:3it  aftro. 

If,  now,  the  fetting  of  the  dog-ffar  be  placed,  according  to 
Petau,  on  the  fourth  of  the  kalends  of  May,  and  the  fixty- 
leven  days  which  the  Roman  year  had  gone  hack  at  the  Julian 
reform,  thence  reckoned,  we  come  to  the  26th  of  February, ' 
or  iff  of  Thotb,  at  the  commencement  of  the  gera  of  Nabo- 
naffar,  which  was  that  likewife  of  the  Egyptian  year.  The' 
changes  in  the  Roman  year  having  varied  its  fonn,  in  refpe^l 
to  its  ienptb,  as  well  as  the  number  of  its  months,  and  the 
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clays  in. them,  it  had  accordingly  receded  two  lunar  months^! 
and  eight  days. over,  making  in  the  whole  fixty-leven,  and 
fo  fell  on  the  ayth  of -April,  or  day.  of  the  dog  fiar’s  fettingj 
whence  the  2dth  of  March  would  be  the  firft  of  Aries  ;  but 
as,  according  to  Hipparchiisj  compared  with  Metoii  and 
Manilius,  Julius  Gaefar’s  ytnv  placed  the  fun  in  the  .eighth 
day  of  the  fign,  thefe  eight. days  allowed,  will  fix  the  be¬ 
ginning  of  Aries  at  the  vernal  equinox;  and  21ft  of  March*  , 

^  The  anomalies' of  the  Roman  year  being  fettled  by  the 
year  of  Nabonaflar,  or  the  Egyptian,  it  becomes  evident^ 
from  the  pyramidal  figure,  with  .the  fun  on  its  fummit  and 
the  cavern  beneath;  figilifying  the  ^vacant  interlimar  cave  of 
the  moon  ;  that  the  horns  of  the  Pan,  fymbolizing  the  hori¬ 
zontal  beams  of  the  dog-ftar;  or  completion  of  the  canicular 
year,  are  placed  on  the  common  boundary. of  the  eighth  and 
third  gradation,  or  day,  in  the  eleven^  which  indicate  the 
difference,  between  lunar  and  folar  time,  or  365  and  354?  to 
dlftinguifli  the  eight  days  for  tile  excefs  beyond  the  two  luna¬ 
tions,  and  the  three  other  days  cbrrefponding  to  the  differ¬ 
ence  of  the  Roman  lunar  year;  ending  at  the  23d  of  Febru¬ 
ary,  and  the  year  of  Nabonaffar  beginning  bn  February  2b, 
which  was  the  firft  of  Thoth  by  Egyptian  reckoning*  ^  .. 

The  bandages  round  the  head  of  .the  Pan  exprefs  the  faTiie,* 
with  other  notes  of  diftinblion ;  for;  whilft  the  uppermoff 
fold  has  eight  points  correfponding  to  eight  davs^  as  before, 
the  fecond  exhibits  five  units,  to  denote  the  five  Egyptian 
fupplementary  days,  which,  with  tile  five  points  between 
them,  indicate  ten  days,  as  correfponding  with  the  winter 
folftice,  December  21,  whence  Julius  commenced  his  re¬ 
form,  and  the  iff  of  January,  or  his  new  year’s  date. 

.But  as,  under  this  reform,  the  Egyptian  vear  cbrrebled  tha, 
Roman,  fo  the  Roman  year,  thus  correbied;  was  made  by 
Auguftus  the  ftandard  of  the  Egyptian  ;  for,  as  that  confifted 
only  of  twelve  months,  of  thirty  days  each,  with  five  days 
in  addition,  its  commencement  receded  one  day  on  every 
quadrenniuni ;  confequently,  from  the  year  of  Nabonaflar,’ 
and  that  of  the  reform  of  AugufluS,  by  Julian  reckoning; 
fixty-four  daysjwelve  hours  (the  year  of  Nabonaflar,  which 
was  the  Egyptian,  beginning  at  noon,  according  to  the  canoii 
of  Ptolemv),  will  (how  that  the  firft  of  Thoth,  five  interced¬ 
ing  days  being  allowed  between  the  Julian  corrcblion,  taken 
as  beginning  from  707  of  Rome,  and  that  of  Auguftus,  efta- 
bliflied  in  725,  the  biflextile  four  days  twelve  hours  (or; 
reckoned  from  midnight,  five  davs),  had  varied  from  the  2ift 
of  June,  or  fummer  folftitial  noon,  to  the  29th  of  Auguft, 
three  in  the  morning,  at  which  time  Auguftus  had  fixed  i.t: 
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for  fixty-four  days  twelve  hours  and  four  days  twelve  hours 
making  lixty-nine  days^  and  exceeding  the  fixty-feven  days 
of  Julius  by  two,  Auguftus  intercalated  between  the  year  709 
of  Rome,  when  Julius’s  reform  was  completed,  and  his  own, 
fixteen  years  after,  one  day  every  third  year  inhead  of  every 
fourth;  and  fo,  inhead  of  four  biflextile  days,  fix  were  in- 
ferted.  Between  three  in  the  morning,  when  the  dog-har 
rofe,  and  twelve, at  noon,  when  the  fun  was  on  the  meridian, 
were  nine  hours  to  complete  the  canonical  dav ;  thefe  are 
accordingly  exprefied  by  as  many  lines  on  the  lah  fold  of  the 
bandage  winding  round  the  forehead  of  the  Pan. 

Having  then  found,  by  thefe  difcrimlnations  on  the  zodiac, 
the  opening  of  the  year,  from  the  rife  of  Taurus,  at  the  fet- 
ting  of  the  dog-har,  which  is  exemplified  by  the  folar  circle 
in  a  crefeent  on  the  bull’s  neck,  it  will  be  feen  that  the  Thoth 
thence  proceeding  is  reprefented  as  a  bull  in  a  boat  (for  the 
heavenly  bodies,  which  were  the  Egyptian  divinities,  were 
held  to  perform  their  revolutions  in  this  manner),  and  as  it 
has  been  feen  from  the  har  deprived  of  two  rays  on  the 
fhoulder  of  the  upper  Ifis,  as  well  as  from  the  two  months 
difference  between  the  year  of  Romulus  and  Numa’s,  that 
the  fun’s  place  had  been  altered  two  figns,  the  third  boat  or 
month  proceeds  from  Gemini  to  Cancer :  accordingly,  the 
foremoft  figure  in  it  reprefents  a  priefi:  taking  auguries  from 
the  rife  of  the  ftar,  whilft  the  other  is  evidently  Aquarius,  or 
the  overpowering  of  the  Nile,  at  the  apparent  new  moon  of 
Cancer.  But  Cancer  withdrawing  from  the  zodiac,  the  over¬ 
flow  falls  in  with  Leo;  and  here,  accordingly,  Harpocrates 
appears  as  on  the  day  anfwering  to  biflextile,  which  is  alfo 
intimated  to  belong  to  that  year  by  the  fix  leaves  on  the  head 
of  Aquarius,  or  the  Nile.  This  being  fupprefiTed  in  the  Egyp¬ 
tian  kalendar,  makes  Cancer  and  Leo  run  into  each  other, 
or  confounds  the  laft  day  of  one  with  the  other’s  flrfl.  The 
figure  preceding  Leo  has  the  ftar  of  five  rays,  which,  indi¬ 
cating  five  months,  marks  Leo  as  the  fifth  fign,  whilft  the 
ferpent,  rifing  from  under  his  feet,  exhibits  the  Nilotic  year 
thence  beginning:,  as  does  the  ferpent  behind  the  Harpo¬ 
crates,  with  his  head  ere6led  from  the  fourth  fold,  a  qua- 
drennium.  The  rifing  and  felting  dog-ftar  follow,  as  thus 
correfponding  in  refpedl  to  fixed  and  moveable  time.  From 
the  overflow  of  the  Nile,  in  the  fign  Leo,  we  are  brought  on 
to  the  commencement  of  the  year  in  Virgo.  This  is  ex- 
preffed  by  the  torch  with  two  flames,  follow^cd  by  a  prieft: 
taking  auguries  at  the  year’s  beginning,  which  the  bull’s 
head,  whofe  horns  fyiiibolize  the  apparent  new  moon,  and 
ftar  of  five  rays  above  them,  fuflicientlv  evince.  This  alfo 
VoL,  XIV.'No.  54.  H  ‘  does 
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does  the  hawk,  or  revivifcence  of  nature,  with  a  dog’s  head, 
and  the  two  units  above  the  fame  ftar.  The  two  figures  with 
Tars,  to  intimate  the  five  months  between  the  rifirig  and  fet- 
ting  Dog,  introduce  Libra.  The  pedeflal  beneath'the  fcale, 
with  the  fun  on  it,  and  a  fitting  figure,  as  if  watchino-  its 
ihadow’,  under  the  index  of  the  equinodlial  balance,  together 
with  the  fun  behind,  and  the  other  attendant  figures,  denote 
the  Thoth,  or  new  year’s  day,  beginning  from  that  fign; 
whilft  the  fourteen  articulations  in  the  tail  of  the  dog  wih  be 
found  to  agree  with  the  fourteenth  year  of  the  folar  cycle, 
concurrent  with  the  firft  lunar,  when  the  fun  entered  Scorpio, 
The  hieroglyphics  next  fucceeding,'  charafterize  again  the 
beginning  of  the  year,  for  fuch  are  the  hawk,  crowned  with 
the  lotus ;  the  wolf,  f'acred  to  the  fun  ;  and  the  cerafles,  rifmg 
from  an  oar.  The  figures  of  the  rifing  and  fetting  ftar  are 
intelligible  as  before.  We  now  come  to  Sagittarius,  an  hie¬ 
roglyphic,  compofed  of  a  human  body,  witl^a  bifrontal  head 
of  a  man  and  a  lion  ;  the  Nilotic  plant,  which  indicates  the 
overflow,  proceeding  from  the  veil  under  which  both  are 
united.  The  arrow  on  the  bow  is  the  firft  beam  of  the  year, 
whilft  the  cheft,  fore-legs,  and  body  to  the  wing,  belono-  to 
Pegafus,  or  the  horfe  of  the  morning.  The  hind  parts  of 
the  wolf  complete  the  reference  to  the  new  moon  of  Thoth, 
commencing  from  the  dawn.  The  two  divifions  on  the  wing 
ferve  to  exprefs  the  diftindlion  of  the  lunar  and  folar  differ- 
pce,  which  anfwers  to  the  eleven  feathers,  whilft  the  twelve 
intercalations  between  the  wing  and  tail  of  the  wolf,  on 
which  a  raven  is  feated,  agree  with  the  obtrufton  of  the 
lunar  intercalation  on  the  common  form  of  the  folar  year. 
Over  the  wolf’s  tail  is  a  ftar  of  five  rays,  pointing  at  the  di- 
llance  between  the  moveable  and  fixed  Thoth,  whilft  the 
prieft,  under  the  mafk  of  a  hawk,  the  fymboi  of  a  com¬ 
mencing  year,  immediately  follows,  and,  with  an  arrow,  or 
firft  beam  of  the  rifing  ftar,  ftops  the  further  progrefs  of  the 
bull,  which,  to  exprefs  the  moving  Thoih,  has  an  hind-leg 
joined  to  his  head.  T.hi3  fymboi,  indeed,  with  the  two  next 
that  follow,  is  a  certain  key  to  the  whole,  inafinuch  as  they 
diftinaiy  mark  the  fixing  of  the  firft  of  Thoth,  the  dog  hold¬ 
ing  the  bull  s  leg  by  a  chain  of  nine  links,  ending  with  the 
ftar  of  five  rays  as  before,  whilft  five  of  thefe  ftars,  furround- 
ing  the  Taurine  fymboi,  decide  their  eftabliftied  import, 
the  one  between  the  horns  intimates  the  original  rife  at  the 
firft  of  April  in  the  Roman  lunar  year,  at  the  apparent  new 
rnoon,  that  is,  the  moon  on  its  fecond  day,  to  which  add 
the  intercalary  month  Mercedonins,  and  the  difference  is 
obtained  of  the  fun  s  entrance  on  the  fign,  April  which 

accords 
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accords  with  the  Roman  commencement  of  the  year  on  the 
Palilia.  Hence^  Aries  is  again  found  on  the  21ft  of  March. 
In  perfect  congruity  with  this  is  the  chain  of  nine  links  an¬ 
nexed  to  the  ftar.  For^  as  the  fidereal  revolutions  in  a  year, 
from  meridian  to  meridian,  are  366  days,  there  will  confe- 
quently  be  a  day  gained  by  fidereal  reckoning:  hence,  as  the 
fun  enters  capricorn  on  the  22d  of  December,  at  noon,  thefe 
nine  days  afcertain  the  difference  between  that  time  and  the 
noon  of  the  ift  of  January,  and  thus  account  for  the  differ¬ 
ence  of  ten  days  by  the  kalendar  of  Julius  when  he  reformed 
the  Roman  year. 

Having  then  found,  in  this  zodiac,  the  key  to  the  reforms 
of  the  Roman  year,  we  have  alfo  the  clue  to  that  of  the 
Egyptian,  introduced  by  Anguftus  in  the  year  of  Rome  725, 
correlponding  to  the  year  of  Nabonaffar  720,  and  making  the 
difference  of  biffextiles  fix  Egyptian  months,  or  180  days ;  but 
thefe  carried  back  from  the  29th  of  Auguft,  or  fixed  Thoth, 
go  to  the  moveable  Thoth  on  the  26th  of  February.  Thus, 
then,  have  we  the  two  Thoths,  before  and  behind  Capricorn, 
and  thefe  180  days,  from  the  fun's  entrance  into  Capricorn, 
with  the  four  biffextiles  between  the  reform  of  Julius  and 
Anguftus,  fall  in  with  the  fummer  folftice  on  the  21ft  of 
June. 

But  it  will  be  remembered  that  one  of  the  dog-ftars  on  the 
fhoulder  of  Ifis  was  defedf  ive  in  two  rays,  and  that  Numa 
augmented  by  two  months  the  Roman  year :  if,  in  retrocef- 
fion  from  Capricorn,  thefe  two  months  be  cut  off,  we  are 
ftopped  at  the  21ft  of  Auguft,  and  thence,  eight  days  allowed 
for  the  fun's  advance  in  the  fion,  we  are  broug-ht  again  to  the 
29th.  To  this  month  Anguftus  gave  his  name,  and  Capri¬ 
corn  was  his  appropriate  fymbol.  ‘Suetonius  relates  of  him, 
that,  on  confulting  in  his  youth  Theogenes,  the  mathema¬ 
tician  of  Apollonia,  when  the  circumftances  of  his  birth  were 
made  known,  Theogenes  rofe,  furptifed,  and  adored  him. 
The  reafon  of  this  condudl  F  fliall  elfewhere  explain;  but 
here  it  will  be  proper  to  obferve,  that,  on  the  celebrated 
gem  of  this  emperor’s  deification,  the  fign  Capricorn  is 
placed  in  a  circle,  with  the  dog-ftar  behind,  which,  as  five 
only  of  its  rays  can  be  feen,  the  others  fupprefled,  will  accord 
with  the  difference  between  the  ift  of  January  and  April, 
reckoned  one  way,  and,  as  Auguftus  was  born  on  the  23d 
of  September,  adding  the  difference  between  lunar  and  folar 
time  (the  Roman  year  being  tl^en  lunar),  to  the  ift  of  January 
in  the  other.  The  abfent  three  rays  being  thus  accounted 
for,  it  will  be  obvious  that  the  remaining  five  relate  to  the 
diftance  between  the  23d  of  September  and  the  J9th  of  Fe¬ 
ll  2  bruary, 
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bruarv',  to  which  the  four  biflfextile  days  again  included  be¬ 
tween  the  Julian  and  Auguftan  reform,  came  to  the  33d, 
when  the  Roman  lunar  year  was  intercalated  5  and  again, 
from  the  19th  day  of  February,  the  eight  days  in  the  lign 
reach  that  of  the  ill  of  Thoth,  the  year  being  biffextile,  and 
the  excefs  of  fidereal  days,  from  noon  to  noon,  allowed. 

It  remains  to  obferve,  that,  in  adjufting  the  Roman  mode 
of  dating  to  the  Egyptian,  there  is  a  nominal  difference  of 
three  years,  which  will  be  found  to  be  but  nominal  upon 
comparing  the  canon  of  Ptolemy.  Hence  what,  in  Roman 
reckoning  after  the  reform  of  the  kalendar,  appears  to  be  the 
722d  year  of  the  city,  contrafted  with  Egyptian  time,  will 
fall  into  the  725th :  now,  as  Auguftus  was  in  his  thirty-firfi; 
year,  when  he  fixed  the  ift  of  Thoth,  in  the  725th  year  of 
Rome,  and  made  this  his  JirJi  year  in  Egypt,  the  two  years 
from  that  of  Antony  preceding  were  confidered  as  fupprefled. 
This  the  annexed  table  will  fhow : 


Year  of  Rome 
from  the  2  iR 
of  April. 

iEra  of  Au- 
gaftxis  at  Alex¬ 
andria,  from 
the  fixed  new 
moon  of  Thoth. 

Dates  of  the 
Roman  Em¬ 
pire  from 
Coins. 

Firfl  of  Thoth  fixed  to  the  29th 
of  Auguft,  and,  in  biflextile 
years,  to  the  30th. 

The  afterilks  mark  the  bilTex- 
tile. 

722 

A 

The  date  commencing  from 
Antony  and  New  Rome. 

723 

Battle  of  Adlium  on  the  5th 
of  Thoth.  Alexandria  taken  in 
the  month  Mefori. 

7H 

I 

The  death  of  Cleopatra,  and 
begininng  of  the  Caefars,  after¬ 
ward  fly  led  of  A  uguflus,  in  Egypt 

« 

7^5 

2 

B 

The  years  of  Auguflus  began  to 
be  flricken  at  Alexandria  on  coins 

726 

3 

r 

The  beginning  of  the  asra  of 
the  Augufti  at  Rome,  from  the 
kalends  of  January,  A.  U.  727. 

Thus,  then,  as  Auguftus  is  ftated  to  have  been  born  in  the 
year  of  Rome  691,  when  the  Roman  year  is  referred  to 
Egyptian  reckoning,  it  will  be  feen  that,  in  Roman  com¬ 
putation,  his  31ft  year  fell  into  this  year  of  reform.  In  perfe6t 
confiftence  with  this,  and  all  that  has  been  adduced,  is  an 
infcription  on  the  fouthern  portal  of  the  very  temple  in  which 
this  zodiac  exifts,  and  which,  though  hitherto  iinapplied, 
is  given  by  Denon.  It  is  rendered  by  Mr,  Aikin  thus : 

On  account  of  the  emperor  Crefar,  god^  the  fon  of  Ju¬ 
piter, 
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piter,  the  deliverer,  when  Publius  Odtavius  being  governor, 
Mareus  Claudius  Podhumus  commander  in  chief,  and  Try- 
phon  general,  the  deputies  of  the  metropolis  confecrated,  in 
virtue  of  the  law,  the  PropyU^um  to  Ifis,  the  greatefl  of  the 
goddelTes,  and  to  the  aflbciated  gods  of  the  temple,  in  the 
31ft  year  of  C^far/'  fJere  the  infcription  breaks  off,  but, 
ill  the  Greek,  the  two  words  ©IIT©  2EB-\2THI  follow. 
For  thefe  the  French  tranhator  unaccountably  fubhitutes — ■ 
Le  College  des  Pretres  a  V Imperatrice,  whereas  it  limply  lig- 
nifies  on  the  facred  Thoth, 

It  will  now  fuffice  to  add,  that  the  nineteen  boats  under  the 
zodiac  exhibit  the  nineteen  years  of  the  Metonic  cycle;  and 
to  afk.  Where  now  are  the  15,000  years  before  Cbrijl  of  the 
commiffioner  Fourrier  ? 
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XIX.  Memorandums,  Hints,  Precepts,  and  Pecipes,  for 
the  life  of  yiriijls,  JManufablurers,  and  others ;  including 
various  Jhort  Procefjes  either  new  or  little  known*, 

[Continued  from  Vol,  xi.  p,  149.] 

Cements  for  Derlyfhlre  Spar  and  other  Stones, 

I.  A  CEMbiNT  for  this  purpofe  may  be  made  with  about 
feven  or  eight  parts  of  relin  and  one  of  bees  wax  melted  to¬ 
gether,  with  a  fmall  quantity  of  plaifter  of  Paris.  If  it  is 
wilhed  to  make  the  cement  fill  up  the  place  of  any  fmall 
chips  that  may  have  been  loff,  the  quantity  of  plaifter  mult 
be  increafed  a  little.  When  the  iiiQ-redients  are  well  mixed, 
and  the  whole  is  nearly  cold,  the  raafs  fliould  be  well  kneaded 
together.  The  pieces  of  fpar  that  are  to  be  joined  inuft  be 
heated  until  they  will  melt  the  cement,  and  then  preffed  to¬ 
gether,  fome  of  the  cement  being  previoufty  interpofed. 

II.  Melted  fulphur  applied  to  fragments  of  ftones,  pre^. 
vioully  heated  (by  placing  them  before  a  fire)  to  at  leaft  the 
melting  point  of  fulphur — and  then  joined  with  the  fulphur 
between,  makes  a  pretty  firm  and  durable  joining. 

Little  deficiencies  in  the  ftone,  as  chips  out  of  corners,  &c. 
may  alfo  be  filled  up  with  melted  fulphur  in  which  fome  of 
the  powder  of  the  (lone  has  been  mixed. — Heat  the  fton^ 
firft. 

*  Communications  of  pra6lical  approved  recipes  and  ufeful  hints  are 
requeued  from  our  correfpondents.  \Ve  take  this  opportunity  of  thanking 
Meffrs.  Gill,  Fepys,  an  I  other  friend?,  for  their  favours  in  this  way. 

H  3  Teviporary 
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Temporary  Cements, 

Workmen  are  often  at  a  lofs  for  fuch  a  cement  as  will 
hold  firmly  till  they  have  no  further  occafioii  for  it,  and  yet 
be  eafily  parted  when  it  is  necelfary ;  as  in  fixing:  glafs  plates 
to  blocks  to  be  ground  for  optical  purpofes,  joining  metallic 
plates  to  be  turned  in  a  lathe,  &c.  For  fuch  purpofes  a  ce¬ 
ment  compofed  of  the  following  ingredients  will  be  found  to 
anfwer  well : 

III.  To  four  ounces  of  refin  and  i-4th  of  an  ounce  of  bees 
wax  melted  together,  add  four  ounces  of  whitening  (wafhed 
carbonate  of  lime  or  chalk)  made  previoufly  red  hot.  The 
whitening  Ihould  be  put  in  while  yet  hot,  that  it  may  not 
have  time  to  imbibe  moifture  from  the  atmofphere.  This 
makes  a  good  cement  for  holding  optical  glaifes  on  the  end 
of  a  maundril  while  grinding,  or  for  fimilar  purpofes. 

To  cement  plates  of  metal  to  the  chucks  of  a  lathe  in  order 
to  turn  them,  the  chuck  thould  be  heated,  which  is  com¬ 
monly  done,  by  diretling  the  flame  of  a  candle  upon  it  urged 
by  a  blow-pipe;  the  metal  fliould  alfo  be  heated  in  the  fime 
manner  until  they  will  melt  the  cement  applied  to  them. 
The  pieces,  being  then  placed  in  contadf,  are  adjufted  cen¬ 
trally  wdiile  the  cement  coels,  either  by  holding  a  pointed 
flick  in  a  fmall  hole  previoufly  made  in  the  centre  of  the 
plate  by  a  prick  punch,  or  by  preffing  a  piece  of  wood  late¬ 
rally  againft  it.  When  cold  it  will  be  held  firm  enough, 
by  means  of  the  cement,  to  bear  being  turned,  and  may  be 
difengaged  at  any  time  by  again  heating  it. 

IV.  Pitch,  rcfin,  and  a  very  fmall  quantity  of  tallow, 
melted  together,  and  thickened  by  flirring  in  dry  brick-duft, 
is  employed  by  chafers  of  gold  and  filver  articles  to  fupport 
and  hold  their  work. 

This  mixture  forms  a  cheap  cement  ufeful  for  many  pur- 
pofes,  as  fixing  fmall  fteel  articles  on  the  blocks  deftined  to 
hold  them  for  polifliing,  and  is  much  ufed  at  Birmingham, 
The  proportions  of  the  ingredients  depend  on  the  heat  of  the 
weather  and  the  particular  purpofe  in  view.  In  winter,  a 
larger  portion  of  tallow  is  necefiary  than  in  fummer. 

V.  Shell-lac  Is  a  very  flrong  cement  for  holding  metals, 
glafs,  or  precious  hones,  while  cutting,  turning,  or  grinding 
them.  The  ineial.  &c.  hiould  be  warmed  to  melt  it. 

For  faftening  ruby  cylinders  in  watches  and  fimilar  deli¬ 
cate  purjiofes,  fbell-lac  is  alfo  very  excellent. 

Monorandiim. — Bees  wax  mixed  with  a  little  colcothar 
(red  oxide  of  iron)  makes  a  good  polifliing  tool  for  lenses  j 

ufe 
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life  a  little  finely-wafiied  colcothar  mixed  with  water  for  the 
cutting  material,  applied  between  the  tool  and  the  lens. 

VI.  White  of  Eggs 

mixed  up  with  a  little  quicklime  (or  a  bit  of  chalk  burnt  in  a 
common  fire  and  pounded)  makes  a  pretty  good  cement  for 
glafs  and  porcelain.  It  is  not  abfolutely  necelfary  that  die 
chalk  be  burnt,  though  it  is  generally  ufed  fo. 

Gum  Arabic  Cements, 

VII.  Gum  arable  diffolved  in  as  fmall  a  quantity  of  waier 
as  may  be,  and  dduted  to  a  proper  confiftence  with  gin  or 
any  proof  fpirit,  forms  a  very  ufeful  cement  for  all  purpofes 
where  gum  water  is  commonly  ufed,  the  fpirit  preferving  it 
from  becoming  putrefeent.  As  the  fpirit  evaporates,  more 
fhould  be  added.  It  fhould  be  ftirred  and  mixed  together  at 
the  time  of  ufing.  2.  If  plainer  of  Paris  be  added  to  gum 
water,  it  makes  a  cement  ufeful  to  ladies  in  filigree  works. 

VIII.  Gum  ammoniac  added  to  the  folution  of  gum  arable 
in  proof  fpirits  very  much  improves  the  cement.  It  anfwers 
very  well  for  joining  broken  glafs  and  porcelain  articles  of 
ornament. 

IX.  A  fne  tranf parent  Glue. 

Shreds  or  parings  of  vellum  or  parchment,  boiled  for  a 
fufficient  length  of  time  in  foft  water,  difiblve  at  laft  into  a 
very  tranfparent  glue.  White  leather,  that  is,  Ikins  dreffed 
with  alum  inPead  of  being  tanned,  wdll  anfwer  the  fame  end. 

If  n glafs  Cements. 

X.  A  ufeful  cement  is  made  of  this  fubftance  by  either 
dlflblving  it  in  any  proof  fpirit  by  heat,  or  by  adding  to  it, 
W'hen  dilfolved  in  water,  an  equal  quantity  of  alcohol. 

XI.  An  improved  cement  may  be  made  by  adding  to  the 
ifinglafs,  previous  to  its  folution  in  proof  fpirits,  one  third 
part  of  its  weight  of  gum  ammoniac.  Expofe  the  mixture  to 
a  boiling  heat  until  the  ifinglafs  and  gum  are  difiblved,  and 
until  a  drop  of  the'  compofiiion  becomes  Itiff  indantly  as  it 
cools.  It  will  at  any  future  time  melt  with  a  degree  of  heat 
little  exceeding  that  of  the  human  body, -^and,  in  confequence 
of  fo  foon  becoming  ftiff'  on  cooling,  forms  a  very  valuable 
cement  for  many  purpofes,  particularly  for  the  very  nice  and 
delicate  one  of  fixing  on  the  antennse,  legs,  &c.  of  infebls  in 
cabinets  of  natural  hifiory. 

^i'he  eafy  melting  of  this  cement  is  no  objebfion  to  its  ufe 
in  cafes  where  the  articles  themfclves  may  afterwards  be  ex- 
pofed  to  moderate  heat  3  for  It  owes  this  property  only  to  the 
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prefence  of  the  alcohol^  which  evaporales  very  foon  after  it 
has  been  applied. 

When  iifed  to  join  broken  glafs  or  china,  the  pieces  to  be 
joined  fhordd  be  previonfly  warmed.  Immerfion  in  hot  water 
will  give  them  a  ’fufficient  degree  of  heat.  Wipe  off  the 
water  before  applying  the  cement,  which  may  be  laid  on 
with  a  pencil :  then  prefs  the  pieces  together,  binding  them 
with  a  ftrine  or  a  bit  of  fbft  wire  if  neceflary. 

XI 1.  Japanefe  Cement,  or  Rice* Glue, 

This  elegant  cement  is  made  by  mixing  rice  flour  inti¬ 
mately  with  cold  water,  and  then  gently  boiling  it.  It  is 
beautifully  white,  and  dries  almofl:  tranfparent.  Papers 
palled  together  by  means  of  this  cement  will  fooner  fepa- 
rate  in  their  own  fubftance  than  at  the  joining,  which  makes 
it  extremely  ufeful  in  the  preparation  of  curious  paper  arti¬ 
cles,  as  tea-trays,  ladies’  drefling  boxes,  and  other  articles 
which  require  layers  of  paper  to  be  cemented  together.  It 
is  in  every  refpe6l  preferable  to  common  pafle  made  with 
wheat  flour  for  almoft  every  purpofe  to  which  that  article 
is  ufually  applied.  It  anfwers  well,  in  particular,  for  palling 
into  books  the  copies  of  writings  taken  off  by  copying  ma¬ 
chines  on  unfized  filver  paper. 

With  this  compofition,  made  with  a  comparatively  fpiall 
quantity  of  water,  that  it  may  have  a  confluence  fimilar  to 
plaftic  clay,  models,  bulls,  llatues,  baflb-relievos,  and  the 
like,  may  be  formed.  When  dry,  the  articles  made  of  it 
are  fufceptible  of  a  high  polifh  :  they  are  alfo  very  durable. 

The  .Japanefe  make  quadrille-fifh  of  this  fubflance,  which 
fo  nearly  refemble  thofe  made  of  mother-of-pearl,  that  the 
officers  of  our  Eall  Indiamen  are  often  impofed  upon. 

XIII.  Glue  of  the  Laplanders. 

The  bows  of  the  Laplanders  ar^  comppfed  of  two  pieces 
of  wood  glued  together;  one  of  them  of  birch,  which  is 
flexible,  and  the  other  of  fir  of  the  marflies,  which  is  lliff,  in 
order  that  the  bow  when  bent  may  not  break,  and  that  w  hen 
unbent  it  may  not  bend.  When  thefe  two  pieces  of  wood 
are  bent,  all  the  points  of  contabl  endeavour  to  difunite  tbem- 
felves,  and  to  prevent  this  the  Laplanders  employ  the  fol¬ 
lowing  cement : — They  take  the  flilns  of  the  largeft  perches"'^, 
and,  having  dried  them,  moifti^n  them  in  cpld  water  iinti,! 
they  are  fo  foft  that  they  may  be  freed  from  the  fcales,  which 
they  throw  away.  They  then  put  four  or  five  of  thefe  fkins 
in  a  rein-deer’s  bladder,  or  they  wrap  them  up  in  the  foft 

It  is  probable  eel-fkins  would  anfwer  the  fame  purpofe. — Edit. 

,  ’  bark 
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bark  of  the  birch-tree  in  fuch  a  manner  that  water  cannot 
touch  them,  and  place  them  thus  covered  into  a  pot  of  boil¬ 
ing  water,  with  a  {tone  above  them  to  keep  them  at  the  bot¬ 
tom.  When  they  have  boiled  about  an  hour  they  take  them 
from  the  bladder  or  bark,  and  they  are  then  found  to  be  foft 
and  vifeous.  In  this  ftate  they  employ  them  for  glueing 
together  the  two  pieces  of  their  bows,  which  they  I'trongly 
comprels  and  tie  up  until  the  glue  is  well  dried.  Thele  pieces 
never  afterwards  feparatc. — Tranfa£lions  of  the  Academy  of 
Sciences  at  Stockholm, 

XIV.  Jewellers  Ceynent, 

In  fetting  precious  hones,  pieces  are  fometimes  broken  off 
by  accident.  In  fuch  cafes  they  often  join  the  pieces  fo  cor¬ 
rectly,  that  an  inexperienced  eye  cannot  difeover  the  hone  to 
have  been  broken.  They  employ  for  this  purpofe  a  fniali 
piece  of  gum-maftic  applied  between  the  fragments,  which 
are  previoufly  heated  fufficiently  to  enable  them  to  melt  the 
interpofed  gum.  They  are  then  prelfed  together  to  force  out 
the  redundant  quantity  of  gum. 

In  the  fame  manner  cameo  heads,  but  without  any  ground, 
made  of  pahe  (white  enamel  or  coloured  glals)  are  often  ce¬ 
mented  on  a  piece  of  real  hone  to  ferve  them  for  a  ground, 
producing  the  appearance  of  a  real  onyx,  from  which  they 
can  with  difficulty  be  fometimes  difinguiffied. 

Backs  are  alfo  cemented  to  hones  in  the  fame  manner,  to 
change  their  hue.  That  is,  behind  a  tranfparent  hone  the 
colour  of  which  is  wiffied  to  be  altered,  a  thin  plate  of  a 
hone  of  a  different  colour  is  cemented,  which  alters  the  co¬ 
lour  of  the  refrabled  light  to  a  mixed  tint  partaking  of  that  of 
both.  In  this  cafe,  the  furfaces  to  be  joined  are  previoufly 
ground  as  flat  and  true  as  poffible.  They  are  called  dotd lets^ 

XV.  Turkey  Cement  for  joining  ISletals^  Glafs, 

The  jewellers  in  Turkey,  who  are  moflly  Armenians,  ha\^e 
a  curious  method  of  ornamenting  watch-cafes,  and  fimilar 
things,  with  diamonds  and  other  hones,  by  firnply  glueing 
them  on.  The  hone  is  fet  in  filver  or  gold,  and  the  lower 
part  of  the  metal  made  flat,  or  to  correfpond  with  the  part  to 
which  it  is  to  be  fixed ;  it  is  then  warmed  gently,  and  the 
glue  applied,  which  is  fo  very  hrong  that  the  parts  never  fe- 
parate.  This  glue,  which  may  be  applied  to  many  purpofes, 
as  it  will  hrongly  join  bits  of  glals  or  polihicd  heel,  is  tlius 
niade : 

Diflblvc  five  or  fix  bits  of  mahic,  as  large  as  peas,  in  as 
much  fpirit  of  wine  as  will  fuffice  to  render  it  licpiid;  in  an¬ 
other 
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other  veflel  diffolve  as  much  ifinglafs  (which  has  been  pre- 
viouOy  foaken  in  water  till  it  is  hvollcn  and  fofi)  in  French 
brandy  or  in  rum,  as  will  make  two  ounces,  by  ineafure,  of 
iirong  glue,  and  add  two  finall  bits  of  gum-galbanum  or  am- 
moniacum,  which  muft  be  rubbed  or  ground  till  they  are 
diffolved  :  then  mix  the  whole  with  a  fufficient  heat ;  keep 
it  in  a  phial  ftopt,  and  when  it  is  to  be  ufed  fet  it  in  hot 
water. — Eton’s  Survey  of  the  Turkijh  Empire. 

XVI.  The  procefs  above  defcribed  may  be  limplified  by 
adding  the  gum-ammoniac  to  the  ifinglafs  during  its  folution 
in  proof  fpirit,  and  expoting  the  mixture  to  a  boiling  heat 
until  it  is  diffolved,  when  the  folution  of  maftic^  in  alcohol 
may  be  added.  The  gum-ammoniac  previoufly  diflolved 
with  the  ifinglafs  promotes  the  union  of  the  maftic  with  the 
mucilage.  This  cement  has  been  tried  in  London,  and  found 
to  anfwer  well :  it  ftands  againft  moifture. 

Cements  which  ref  ft  Moifure, 

Generally  fpeaking,  all  cements  into  the  compofition  of 
which  gum-lac  or  maftic  enters,  of  which  we  have  already 
given  fome,  poflefs  this  property. 

XVII.  A  cement  of  this  kind  may  be  made  by  diflblving 
iftnglafs  in  proof  fpirit,  to  which  muft  afterwards  be  added  a 
folution  of  fhell-lac  in  alcohol, 

XVIII.  Another  cement,  which  will  alfo  refift  moifture, 
may  be  formed  by  melting  by  heat,  without  water,  common 
glue  with  half  its  weight  of  refin,  to  which  muft  be  added 
fome  red  ochre  to  give  it  body ;  it.is  particularly  ufeful  for 
cementing  hones  to  their  frames. 

XIX.  Carpenters  employ  a  cement  in  framing  fign-boards. 
See.  to  ftand  the  weather,  which  they  make  by  adding  to 
a  pint  of  well  made  common  glue  (made  with  water)  an 
eighth  part  of  that  quantity  of  boiled  linfecd  oil,  dropping  it 
into  the  glue  gently,  and  ftirring  it  all  the  time. 

XX.  White  lead  ground  up  with  boiled  linfced  oil  to  the 
confiftence  of  paint,  makes  a  good  cement  for  joining  broken 
porcelain,  earthen  ware,  and  glafs  articles  deftined  to  hold 
water,  Sro,.  After  the  cement  is  applied,  between  the  pieces 
they  ftiould  be  prefied  home  to  each  other  as  clofe  as  pofifible. 
The  clofer  the  better;  nor  need  any  fears  be  entertained  that 
enough  of  cement  will  not  be  left  in  the  joint;  for  the  thin- 
neft  film  that  can  be  interpofed  will  hold  firmer  than  a  thicker 
one  would.  The  articles  fhould  remain  undifturbed  for  two 
or  three  months,  and  before  ufing  them  the  cement  (licking 
on  the  outfide  of  the  joint  ftiould  be  carefully  feraped  off  with 
a  knife. 
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XXI.  A  Cement  that  hardens  under  T'Vater. 

Mr.  Gad,  in  the  3 2d  volume  of  the  Memoirs  of  the  Aca¬ 
demy  of  Stockholm,  dates,  that  if  clay  and  calces  (oxide)  of 
iron  be  plentifully  mixed  with  oil,  they  wJH  form  a  mafs 
which  will  harden  even  under  water. 

XX 1 1.  A  Glue  infoluhle  in  IVater. 

Leather- drefTers  or  glovers  glue,  that  of  fifli,  and  that  pre¬ 
pared  with  linfeed  oil,  cerufe,  and  red  lead,  which  cements  * 
pretty  flrongly  glafs,  (tone,  and  wood,  ftill  leave  room  to 
wifli  for  one  of  a  (ironger  quality. 

An  excellent  glue  may  be  procured  from  cheefe.  Take 
fkim-milk  cheefe,  free  it  from  the  rind,  cut  it  in  dices,  and 
boil  it  in  warm  water,  ftirring  it  with  a  fpoon  until  it  be 
reduced  tq  a  ftrong  glue  which  does  not  incorporate  with 
water.  Then  throw  away  the  warm  water,  pour  cold  water- 
over  the  glue,  and  knead  it  afterwards  in  warm  water,  fub- 
jebling  it  to  the  fame  procefs  feveral  times.  Put  the  warm 
glue  on  a  grinding  done,  and  knead  it  with  quicklime  until 
you  have  a  good  glue.  When  you  wifh  to  ufe  this  glue  yon 
mud  warm  it :  if  it  be  employed  cold  it  is  not  fo  ftrong,  but 
it  may  alfo  be  ufed  in  that  manner.  This  glue  is  inioluble 
in  wafer  as  foon  as  it  is  dry,  and  it  becomes  lb  in  forty-eight 
hours  after  it  has  been  applied.  It  may  be  ufed  for  glueing 
wood,  and  for  cementing  marble  and  bix)kea  done,  and 
earthen  w^are.  The  joining  can  fcarcely  be  difcovered. 

Baits  alfo  for  catching  filh  may  be  made  of  it.  Fifli  are 
very  fond  of  it,  and  it  redds  water.  Boerhaave  obfcrved  that 
no  menftruum  diflblved  cheefe,  not  even  aqua-regia. — Tra7if- 
actions  of  the  Academy  of  Sciences  at  Siockholvi. 

XXIII.  A  Cement  that  'luill  fand  agahijl  hoiling  IVater^ 
and  even  hear  a  conjlderahle  Prefjure  of  Steam. 

In  joining  the  flanches  of  iron  cylinders  and  other  parts  of 
hydraulic  and  fteam-englnes,  great  inconvenience  is  ofleii 
experienced  from  the  want  of  a  durable  cement. 

Boiled  linfeed  oil,  litharge,  red  and  white  lead,  mixed  to¬ 
gether  to  a  proper  confidence,  and  applied  on  each  fide  of 
a  piece  of  flannel,  previoufly  fhaped  to  fit  the  joint,  and  then 
interpofed  between  the  pieces  before  they  are  brought  home 
(as  the  workmen  term  it;  to  their  place  by  the  Icrews  or  other 
faftenings  employed,  make  a  dole  and  durable  joint. 

The  quantities  of  the  ingredients  may  be  varied  without 
inconvenience,  only  taking  care  not  to  make  the  mafs  too 
thi<i  svilh  the  oih  |t  is  difficult  in  many  cafes  infiantly  to 

make 
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make  a  good  fitting  of  large  pieces  of  iron  work,  which  ren¬ 
ders  it  necefTary  fometimes  to  join  and  feparate  the  pieces 
repeatedly  before  a  proper  adjuftment  is  obtained.  When 
this  is  expe6fed,  the  white  lead  ought  to  predominate  in  the 
mixture,  as  it  dries  much  flower  than  the  red.  A  workman, 
knowing  this  faft,  can  be  at  little  lofs  in  exercifing  his  own 
diferetion  in  regulating  the  quantities.  It  is  fafeft  to  err  on 
the  fide  of  the  white  lead,  as  the  durability  of  the  cement 
is  no  way  injured  thereby,  only  a  longer  time  is  required  for 
it  to  dry  and  harden. 

When  the  fittings  will  not  admit  eafily  of  fo  thick  a  fub- 
ftance  as  flannel  being  interpofed,  linen  may  be  fubftituted, 
or  even  paper  or  thin  pafieboard ;  the  only  reafon  for  em¬ 
ploying  any  thing  of  the  kind  being  the  convenience  of 
handling. 

This  cement  anfwers  well  alfo  for  joining  broken  flones 
however  large.  Cifterns  built  of  fquare  hones,  put  together 
with  this  cement,  will  never  leak  or  want  any  repairs.  In 
this  cafe  the  hones  need  not  be  entirely  bedded  in  it,  an  inch 
or  even  lefs  of  the  edges  that  are  to  lie  next  the  water  need 
only  be  fo  treated  :  the  reh  of  the  joint  may  be  filled  with 
good  lime. 

XXIV .  Another  Cement  that  will  Jiand  the  Adlion  of  boiling 

IVater  and  Steam  ^ 


This  cement,  which  is  preferable  even  to^  the  former  for 
heam-engines,  is  prepared  as  follows  : 

Take  i  ounces  of  fal-ammoniac,  i  ounce  of  flowers  of 
fiilphur,  and  i6  ounces  of  cah-iron  filings  or  borings.  Mix 
all  well  together  by  rubbing  them  in  a  mortar,  and  keep  the 
powder  dry. 

When-the  cement  is  wanted  for  ufe,  take  one  part  of  the 
above  powder  and  twenty  parts  of  clean  iron  borings  or  filings, 
and  blend  them  intimately  by  grinding  them  in  a  mortar. 
Wet  the  compound  with  water,  and,  when  brought  to  a  con¬ 
venient  confihence,  apply  it  to  the  joints  with  a  wooden  or 
blunt  iron  fpatula. 

By  a  play  of  affinities,  which  thofe  who  are  at  all  acquainted 
with  chemiftry  will  be  at  no  lofs  to  comprehend,  a  degree  of 
a£lion  and  ^eaftion  takes  place  among  the  ingredients,  and 
between  them  and  the  iron  furfaces,  which  at  lafl;  caufes  the 
whole  to  unite  as  one  mafs.  In  faft,  after  a  time,  the 
mixture  and  the  furfaces  of  thp  flanches  become  a  fpecies  of 
pyrites  (holding  a  very  large  proportion  of  iron),  all  the  parts 
of  which  cohere  flrongly  together. 
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XXV.  Another  Cement  of  the  fame  Kind. 

Take  two  parts  flowers  of  fulphur  and  one  part  fal-ammo- 
nlac,  and  mix  them  together  with  a  little  water  into  a  fliff 
pafle. 

Take  alfo  borings  or  turnings  of  cafl:  iron  in  the  ftate  in 
which  they  are  commonly  found  in  works  where  boring  and 
turning  are  carried  on,  viz.  mixed  with  fand,  and  lift  them 
finely  to  get  rid  of  the  groffer  particles. 

When  the  cement  is  wanted  for  ufe,  diflblve  a  portion  of 
the  above  pafle  in  urine,  or  in  water  rendered  (lightly  acidu- 
‘lous,  and  to  the  folution  add  a  quantity  of  the  lilted  borings. 
This  mixture,  fpread  upon  or  between  flanches  of  iron  pipes, 
or  put  into  the  interflices  of  other  parts  of  iron  w'ork,  will  in 
a  little  time  become  as  hard  as  a  (lone. 

XX VI.  Blood  Cement. 

A  cement  often  ufed  by  copperfmiths  to  lay  over  the 
rivets  and  edges  of  the  flieets  of  copper  in  large  boilers,  to 
ferve  as  an  additional  fecurity  to  the  joinings,  and  to  fecure 
cocks,  &c.  from  leaking,  is  made  by  mixing  pounded  quick¬ 
lime  with  ox’s  blood.  It  mufl  be  applied  frefli  made,  as  it 
foon  gets  fo  hard  as  to  be  unfit  for  ufe. 

We  believe,  if  the  properties  of  this  cement  were  duly  in- 
vefligated,  it  would  be  found  ufeful  for  many  purpofes  to 
which  it  has  never  been  yet  applied.  It  is  extremely  cheap, 
and  very  durable. 

[To  be  continued  occafionally.]] 


XX.  On  a  new  Method  of  making  Cement  for  Terraces  ;  and 
the  Ufe  of  liquid  Pilch  to  render  them  impermeable  to  JVater, 
and  fecure  from  the  Attacks  of  Froji.  By  Casimik. 

PUYM  AURIN. 

I  SHALL  not  fpeak  of  the  nature  of  the  different  lime- 
cements  hitherto  known,  as,  they  have  been  fully  deferibed 
by  various  authors  ;  I  (hall  only  obferve,  that  a  cement  ought 
to.be  hard,  folid,  and  impermeable.  To  obtain  a  hard  and 
folid  cement  it  has  been  neceflfary  to  employ  diiferent  bodies 
which,  by  their  aggregation  with  lime,  diffolved  in  water, 
fpeedily  abforb  the^'fuperabundant  moiflure,  and  furniflt  to 
the  particles  of  lime  diffufed  throughout  the  cement  the  car¬ 
bonic  acid  neceflary  for  rendering  it  folid,  and  regenerating  it 
into  calcareous  earth. 
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Vitrified  lava,  natural  and  artificial  puzzolana,  the  fcoriae 
of  furnaces,  pounded  bricks,  bone-afiies,  have  been  the  bafes 
of  all  the  cements  hitherto  made,  and  they  have  been  ob¬ 
tained  more  or  lefs  folid.  Cements  compofed  in  this  manner 
have  been  attended  with  perfefl  fuccefs  in  the  foiithern  parts? 
of  Europe,  little  expofed  to  rain  :  thev  do  not  abforb  the  ex¬ 
terior  moiflure,  and  the  troft  has  not  power  to  dilate  their 
pores  or  to  deftroy  their  aggregation. 

The  cements  of  Italy,  x\frica,  Spain,  and  other  warm  coun¬ 
tries,  unite  all  thofe  qualities  which  can  be  defired  by  the  molf 
exacSt  obferver;  but  in  our  rainy  countries,  expofed  to  very 
llrong  frofis,  cements  ought  to  poffefs  a  more  eflential  qua¬ 
lity  than  hardnefs  or  folidity,  that  is  to  fay,  impermeability. 
Cements  compofed  of  porous  bodies  cannot  poflefs  this  qua¬ 
lity  :  being  hard,  and  having  their  greatefl;  folidity  during 
iummer,  ihe  rains  of  autumn  gradually  penetrate  to  their  in¬ 
terior  parts,  to  reduce  to  powder  that  mafs  which  a  little  be¬ 
fore  had  the  appearance  of  the  greatefl  hardnefs. 

Ihe  inventors  of  the  mofl  celebrated  cements  have  feen 
their  experiments  fail  becaufe  they  negle6led  this  eflential 
quality.  The  interpofition  of  a  fat  body  was  long  ago  em¬ 
ployed.  Pliny  and  Vitruvius  recommend  the  thick  part  of 
oil,  and  oil  itlelf;  but  thefe  bodies  employed  alone  can  never 
anfwer  the  intended  pnrpofe.  Oil  with  the  lime  of  cement 
forms  a  faponaceous  body  foluble  in  water :  the  thick  part  of 
oil  contains  a  very  large  quantity  of  mucilage,  which  water 
diffolves  or  carries  ofl\ 

To  preferve  the  bottoms  of  veflels,  and  to  render  them  im¬ 
permeable  to  water,  refinous  bodies  have  been  employed,  and 
particularly  liquid  pitch.  I  have  thought  that  my  cement 
Ihould  be  covered  with  boiling  pitch,  as  this  refinous  body 
penetrates  its  pores  and  renders  it  impermeable  to  water. 
One  inconvenience,  however,  appeared  in  the  ufe  of  pitch, 
which  is,  its  property  of  becoming  foft  during  the  heat  of 
fummer.  his  inconvenience  I  remedied  by  befprinkling 
the  pitch  with  powder  of  lime  :  the  lime  combines  with  the 
pitch,  and  forms  on  the  cement  an  exterior  flratum  of  new 
cement  refembling  the  famous  cement  of  the  Romans  called 
maltha^ 

All  the  merit  of  my  labour  confifis  merelv  in  having  firft 
employed,  for  preferving  cements  and  rendering  them  im¬ 
permeable,  a  fat  body  capable  of  penetrating  them,  of  filling 
up  their  pores,  and  of  being  infolublc  in  water. 

I  fliall  here  give  the  method  which  I  employ  for  making 
my  cement;  but  I  miifl  firfl  obferve,  that  there  cannot  be 
one  general  method  of  compofing  cements,  unlefs  lime-ftone 

and 


and  the  XJfe  of  Liquid  Pitch,  1%^ 

and  fand  were  every  where  of  the  fame  quality.  The  ob- 
ferver,  therefore,  muft  examine  the  nature  of  the  eompofitian 
of  the  lime  he  employs,  and  particularly  the  purity  of  the 
fand  and  filiceous  matters:  he  may  then  vary  the  dofes  of 
the  materials  of  his  cement  as  may  be  neceilary. 

Every  method  of  making  cement  requires,  in  general,  that 
the  puzzolana,  pounded  brick,  and  fcoriae,  be  reduced  to 
fine  powder  and  lifted.  This  precaution  is  neceilary  for 
cement  which  is  not  to  be  covered  with  a  refinous  body :  its 
furface  thereby  becomes  fmoother  and  more  compadl,  and  it 
is  lefs  liable  to  be  penetrated  by  moifture.  But  this  advan¬ 
tage  is  more  than  compenfated  by  the  fiffures  and  cracks  oc- 
calioned  by  the  Ihrinking  of  the  cement.  This  flirinking 
does  not  take  place  in  cement  made  according  to  my  method, 
becaufe  I  employ  all  the  matters  hard,  coarfely  pounded,  and 
in  fragment*  of  the  fize  of  a  grain  of  wheat,  and  often  as  large 
as  peas.  Thcfe  fragments  broken  in  this  manner  prefent 
a  great  number  of  angles  and  cavities  into  which  the  calca¬ 
reous  part  penetrates,  and  thus  forms  a  kind  of  connected 
chain,  which  prevents  thofe  cracks  and  hifures  fo  prejudicial 
to  cement.  The  lime  which  I  employed  was  made  from 
hard  and  white  limeltone  of  the  hill  of  Cazeres,  in  the  de¬ 
partment  of  the  Upper  Garonne :  this  lime  diffolves  with  a 
fort  of  ebullition  and  a  great  heat,  and  after  its  folution  forms 
a  white  pade  without  any  mixture  of  gravelly  parts  :  it  is  fuf« 
ceptible  of  fwallowing,  as  the  mafons  here  term  it,  a  great 
deal  of  fand  and  other  hard  matters,  but  it  has  lefs  ftrength 
ill  the  open  air  than  meagre  lime,  which  being  made  from 
marly  done  contains  in  its-  compodtion  a  great  many 
baked  and  vitrified  argillaceous  matters,  which  give  it  great 
drength  when  expofed  to  the  open  air  and  to  water.  This 
lime,  called  in  the  country  chaux  de  Bourrety  requires*  little 
fand,  becaufe  the  calcined  and  vitrified  earthy  parts  which  it 
contains  form  with  it  already  an  intimate  mixture,  or  a  kind 
of  cement:  this  lime,  therefore,  didblved  in  water,  acquires 
in  a  little  time  the  hardnefs  of  done. 

The  lime  I  employed  then  was  perfedtly  pure,  without  any 
internal  mixture  of  heterogeneous  parts,  but  which  has  no 
great  folidity  when  expofed  to  the  open  air. 

I  found  that  a  fifth  part  of  lime  wa^  fufficient  to  give  to 
cemeqt  that  connecting  quality  nccelfary  to  envelop  all  the 
vitrified  and  filiceous  parts  of  a  calcareous  dratum,  and,  con- 
fequcntly,  to  give  it  the  greated  folidity.  Such  is  the  prccefs 
I  employed  to  form  on  a  roof,  condruCted  for  two  hundred 
years,  the  joids  of  which  were  at  a  great  didance  from  each 
other,  a  terrace  of  forty  fquare  fathoms,  which  dill  exids, 
6  and 
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and  has  vvithflood  four  fevere  winters  and  our  fcorching  fum- 
mers. 

One  precaution  which  I  did  not  take,  and  which  einbar- 
raffed  me  a  good  deal,  was  to  pound  the  limeftone  before  it 
was  employed.  The  ftone  dilfolves  in  water;  but  fome  flones 
being  lefs  calcined  than  others,  their  nucleus  does  not  diffolve, 
and  only  becomes  penetrated  with  moifture.  When  thefe 
are  blended  with  the  gravel  and  filiceous  matters  employed, 
at  the  end  of  fome  days  the  cement  bliflers  and  fplits  into 
fmall  frao-ments,  and  bits  of  the  lime  which  have  not  been 
diffolved  are  found  in  the  hate  of  lime  flaked  tn  the  open  air. 

Take  two  meafures  of  river  pebbles  well  w^afhed,  or  fig¬ 
ments  of  brick  of  the  fize  of  a  nut;  two  of  tiles  and  iron 
fcales  coarfely  poundt^d,  one  of  river  fand  perfedlly  well 
waflied,  and  a  meafure  of  the  lime  of  Cazeres,  juft  from  the 
kiln,  and  pounded. 

Form  a  circle  with  the  ftmd,  and  throw  into  the  hollow  the 
lime  which  has  been  flaked,  taking  care  to  mix  it  thoroughly: 
when  the  lime  is  w'eil  diluted  leave  it  in  that  ftate  for  three 
hours  in  order  that  the  whole  lime  may  be  diffolved ;  then 
mix  with  it  gradually  the  river  pebbles,  the  iron  fcales,  the 
tiles,  and  the  fand.  This  mortar  mufl  then  be  worked  for 
half  an  ho\ir,  that  every  filiceous  ftone  and  fragment  of  tile 
may  be  well  incorporated*. 

Such  is  the  manner  in  which  I  prepare  cement.  There 
are  two  methods  of  employing  it;  either  above  a  pavement 
of  brick,  or  below  it.  The  former  appears  to  be  the  moft 
folid  during  the  firfi.  year,  while  the  other  fufters  the  rain 
water  to  filter  through  it,  but  at  the  end  of  a  certain  time  it 
acquires  thq  moft  perfect  folidity.  ' 

As  time  deftroys  the  timber  on  w'hich  the  mortar  is  placed, 
when  a  terrace  is  intended  to  be  made  on  a  floor  it  muft  be 
coarfely  covered  wdth  fand  and  clay:  when  this  .covering  is 
dry,  another,  compofed  of  mortar  and  pretty  fat  fand,  muft 
be  placed  over  it :  there  is  no  iieceftity  for  cutting  the  bricks, 
and  the  upper  furfacc  muft  be  rough  or  notched  with  a  chifel. 
This  pavement  muft  have  an  inclination  fufticient  to  make 
the  water  run  off. 

In  the  month  of  July,  when  the  two  coverings  are  very 
dry,  the  cement  compofed  in  the  above  manner  muft  be  ap¬ 
plied  in  bands  of  two  feet  in  breadth  ;  two  workmen  are 
fufticleat.  'i  his  ftratum.  of  cement  ought  to  be  from  two 

When  the  cement  is  almoft  finiflied  tlirow  over  it  about  a  bnfhel  of 
ctnicklinie  in  powder.  The  mortar  then  becomes  very  difficult  to  be  ft ir red. 
(.)r  two  pints  uf  milk  of  lime  arc  tiien  to  be  adJcd>  which  will  penetrate 
the  cciiien:  in  cvery-part. 

inches 
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inches  arid  a  half  to  three  in  ihicknefs  ;  the  covering  on 
which  it  is  placed  ought  to  be  nioiftened  wn’th  milk  of  quick¬ 
lime  ;  and  the  cemetit  mud  be  prelTed  down  clofely  with 
the  trowel,  taking  care  to  beat  it  with  the  fliarp  edge  of  that 
inftrument.  ft  is  fmoothed  by  the  back  of  the  trowel  llifrhtly 
moidened.  The  lurfaceof  the  cement  mud  bo  again  preffed 
down,  to  bury  the  coarfer  parts  and  render  the  whole  fmooth. 
When  the  fird  band  is  dnidied  the  workman  proceeds  to  a 
fecond,  and  the  two  bands  mud  be  carefidly  united  to  pre¬ 
vent  their  feparation. 

This  cement  foon  dries,  and  at  the  end  of  an  hour  can  fuf- 
tain  a  drong  preifure.  It  mud,  however,  be  left  feven  or 
eight  days;  after  which  the  furface  of  it  is  to  be  dightly 
moidened,  and  then  preded  down  and  fmoothed  by  means 
of  dat  dones  in  the  fame  manner  as  marble  is  polidied.  This 
lad  precaiition  is  edentially  necedary,  and  the  folidity  of  the 
cement  will  depend  on  the  care  with  which  it  has  been  per¬ 
formed.  When  the  terrace  has  been  condrudled  in  this 
manner,  the  aggregation  of  the  cement  becomes  dronger, 
and  its  pores  are  fmaller  and  lefs  numerous. 

In  order  that  the  cement  may  fucceed  perfedlly,  it  mud: 
be  made  during  the  great  heats  of  July,  that  the  fuperabim- 
dant  water  may  evaporate,  and  that  it  may  be  perfedlly  dry 
before  the  autumnal  rains.  At  the  end  of  Augud,  boil  pitch, 
fuch  as  that  ufed  for  diips,  and  fpread  it  over  the  cement  by 
means  of  large  brudies.  As  this  coating  would  render  the 
cement  not  fit  to  be  touched  during  fumnler,  this  inconve¬ 
nience  may  be  remedied  in  the  following  manner : — Take 
lime,  daked  in  the  open  air  and  reduced  to  fine  powder,  and, 
having  fprinkled  it  over  the  pitch,  remove,  by  means  of  a 
broom,  the  fuperfiuous  part  of  the  lime  wliieli  docs  not  ad¬ 
here  to  it.  This  lime,  by  combining  with  the  pitch,  will 
form  with  it  a  very  thin  dratum  of  cement  findlar  to  the 
maltha  of  the  Romans.  Ai  the  beginning  of  October  a  fe¬ 
cond  dratum  of  pitch  and  lime  mud  be  laid  on. 

The  fecond  method  of  employing  the  cement  is  to  place  it 
immediately  over  the  dratum  of  brick  and  clay,  and  then  to 
cover  it  with  a  pavement  of  brick,  mortar,  and  fand.  J  have 
two  terraces,  fifteen  fathoms  in  length  and  one  and  a  half  in 
breadth,  which  appear  to  me  to  have  the  greated  folidity, 
Ihey  are  not  fo  beautiful  as  thofe  where  the  cement  covers 
the  brick;  but  they  can  dand  every  kind  of  friClion  or  pref- 
fure. 

After  making  a  dratum  of  clay  and  fand,  fpread  over  it  a 
dratum  of  cement  four  inches  in  thicknefs,  well  beaten,  and 
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add  pebbles  foraewbat  larger  than  thofe  employed  in  the  pre-^ 
ceding  cement,  and  increafe  the  dofe  of  lime  in  proportion  : 
the  cement  muft  then  be  beaten  with  clubs  like  thofe  ufed  for 
fmoothing  the  walks  in  the  neighbourhood  of  Paris.  Tt  is 
then  to  be  left  to  dry  for  a  month,  alter  w'hich  the  furface  of 
it  muft  be  moiftened  with  fnilk  of  lime;  and  the  bricks  arc 
to  be  placed  with  good  lime  and  fand. 

It  is  not  neeeftary  that  thefe  bricks  ftiotild  be  ground.  I 
have  obferved  that,  by  cutting,  their  ftrength  is  leflened,  as 
it  deftroys  their  upper  half-vitrified  furface :  nothing  then 
remains  below  but  an  earthy  furface,  wdiich  is  foon  pene- 
trated  by  moifture,  and  which  is  eafily  deftroyed  by  froft. 
Care  muft  be  taken  to  fill  up  the  joints  with  good  mortar, 
which  muft  be  preifed  in  and  fmoothed  by  th-e  trowel,  and 
then  pitched. 

Terraces  conftru6led  in  this  manner  fufter  the  water  for 
fome  time  to  filter  through  them  in  fmall  quantity.  This 
w'atcr  charged  with  calcareous  particles  ftops  up  the  pores  of 
the  cement;  no  more  filtration  takes  place :  ami  terraces  of 
this  kind  have  the  greateft  folidity,  and  are  exceedingly  cheap. 
This  cement  may  be  employed  with  advantage  for  the  interior 
of  apartments;  it  alfo  may  fupply  the  place  of  pavements  of 
cut  bricks,  and  cofts  two-thirds  lefs. 

It  muft  be  fpread  over  a  .pavement  of  rough  bricks,  or 
bricks  picked  with  an  inftrument,  to  the  thicknefs  of  an  inch 
or  nine  lines.  The  pebbles  may  be  omitted,  and  their  place 
fupplied  by  fragments’ of  tiles  and  iron  fcales  coarfely  pound¬ 
ed  :  it  is  then  to  be  preffed  down  and  fmoothed  with  flat 
ftones,  but  before  it  is  painted  it  muft  be  fuffered  to  dry  for 
a  month.  It  is  painted  and  waxed  in  the  fame  manner  as 
brick  pavement. 

Such  are  the  details  of  the  cement  I  have  employed,  and 
which  has  been  attended  with  complete  fuccefs.  But  I  fhali 
here  repeat,  that  the  dofes  muft  be  varied  according  to  the 
greater  or  lefs  purity  of  the  lime  and  of  the  other  matters 
employed  ;  and  the  application  of  pitch  is  merely  to  prevent 
the  infiltration  of  water,  and  the  deftru(S;ion  of  the  cement 
by  froft. 
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XXI.  Afiort  View  of  the  Cranio  gnomic  Syfem  of  Dr.  Gall, 
oj  Vienna,  By  L.  Bojanus,  M.D.  Member  of  the  Me¬ 
dical  Societies  of  Jena  and  Paris-^  and  of  the  Society  of  the 
Ohfervers  of  Mian, 

[Continued  from  p.  84.] 

13  .  Organ  of  the  Inf  lnB  of  exalting  onefelf. 

The  organ  in  the  middle  of  the  interior  edge  of  the  pa- 
rietals  at  the  upper  middle  part,  and  a  little  towards  the  po- 
flerior  of  the  head,  gives  us  a  tfue  idea  of  the  difficulties  which 
oppofe  the  refearches  of  Dr.  Gall,  and  at  the  fame  time  fur- 
niffies  us  with  a  flriking  example  of  the  happy  opinions  of 
this  great  obferver. 

He  found  this  organ  well  expanded  in  the  chamois  goat, 
and  hill  more  in  the  bouquetini  he  obferved  the  fame  thing 
in  fcveral  men  dlftinguifhed  for  their  pride.'  It  was  difficult 
to  colledl  all  thefc  obfervations  into  one  point  of  view.  But 
.when  he  confidered  that  the  chamois  goat  inhabits  the  mod: 
elevated  peaks  of  the  mountains;  that  the  bouquetin  always 
endeavours  to  afeend  higher;  and  that  pride,  when  atten- 
*  tively  examined,  is  only  a  deiire  of  being  fuperior  to  others; 
he  was  peiTuaded  that  it  mull  be  this  organ  which  produces 
thefe  effccls  different  in  appearance,  and  he  conhdered  it  as 
the  oro-an  of  the  inftin^t  of  exaltino-  onefelf. 

O  O  , 

The  head  of  the  proud  man,  carried  upwards  and  back¬ 
wards,  tends  ftill  more  to  confirm  this  opinion. 

[it  appears  to  us  that  the  pidture  of  the  proud  man,  con- 
trafted  with  that  of  the  humble  and  modefl,  renders  the  truth 
of  this  idea  ftill  more  ftriking.  In  the  former,  every  thing  is 
diredled  upwards :  the  hair  is  highly  frizzled ;  the  head  is 
elevated;  the  eve-brows  are  arched  upwards;  the  eye-lids 
are  raifed  ;  the  flioulders  are  ftraight ;  he  walks  on  tip-toe, 
and  looks  on  every  thing  around  as  beneath  him.  In  the 
latter  the  hair  hangs  down  naturally ;  the  eye-brows,  eye¬ 
lids,  and  head,  are  lowered,  the  body  and  knees  are  (lightly 
bent:  in  a  word,  every  thing  denotes  lubmiffion,  and  that 
he  has  no  wifh  of  being  above  others.] 

14.  Organ  of  the  Love  of  Glory. 

If  this  organ  is  more  extended  on  the  fides,  it  forms  that  of 
the  love  of  glory;  an  Inclination  very  analogous  to  pride. 

15.  Organ  of  the  Love  of  Truth. 

The  fundlion  of  the  organ  which  ffiows  itlelf  at  the  pofie- 
rior  arid  fuperior  angle  of  the  parielals  is  nut  entirely  fixed  by 
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Dr.  Gall :  he,  however,  has  fotne  reafons  for  conlidering  this 
angle  as  the  feat  of  the  organ  of  the  love  of  truth,  but  he  has 
not  yet  coile<Sled  a  fufficient  number  of  fa6ts  to  be  fully  con¬ 
vinced  of  ito 

[We  find  fome  difficulty  in  being  perfuaded  that  there  is 
any  truth  in  regard  to  this  fun£lion  afcribed  by  Dr.  Gall  to 
the  lah-mentioned  organ.  It  appears  to  us  that  an  organ 
placed  in  the  middle  of  thofe  with  which  animals  as  well  as 
men  are  provided,,  cannot  be  deftined  to  a  faculty  fuch  as 
truth,  which  belongs  only  to  the  latter. 

However,  the  cafe  with  this  faculty  is  perhaps  the  fame  as 
with  that  of  pride,  which  in  animals  undergoes  a  great  mo¬ 
dification  ;  and  we  confefs  we  have  feen  two  men,  one  of 
whom,  diftingulffied  by  great  veracity,  was  furnifhed  with 
this  organ  in  the  higheil  degree ;  whereas  the  other,  who  had 
a  moft  extraordinary  propenflty  to  falfehood,  was  fo  deflitute 
of  it,  that  his  head  at  that  place  inftead  of  a  cavity  exhibited 
a  protuberance.] 

In  the  anterior  and  inferior  part  of  the  frontal  bone  Dr. 
Gall  has  found  feveral  organs  the  fundtion  of  which  is  very 
important. 

During  his  firfl;  refearches  he  confidcred  them  as  the  or¬ 
gans  of  the  different  kinds  of  memory  ;  but  finding  afterwards 
that  they  were  not  only  reprodu6five  but  alfo  productive,  he 
was  induced  to  confider  them  as  the  organs  of  a  particular 
fenfe,  and  to  eftabliffi  on  this  obfervation  the  opinion,  that 
memory  in  general  is  only  the  reproductive  aCtion  of  all  the 
organs:  imagination,  on  the  other  hand,  is  their  productive 
action. 

The  fpontaneous  movement  of  the  man  w'ho  endeavours 
to  recolleCt  fomething,  feems  to  have  a  relation  to  thefe  or¬ 
gans.  He  carries  his  hand,  as  if  involuntarily,  to  the  bale 
of  the  forehead.  This  aCtion,  though  not  perceived  by  the 
perfon  who  performs  it,  is  however  conftant,  and  is  never 
confounded  with 
oro^an  of  courap-e 

o  o 

l6.  Organ  of  the  Senfe  f  luQcality, 

1  he  organ  of  the  lenfe  of  locality  occupies  the  anterior  part 
of  the  frontal  bone  which  correfponds  to  the  protuberances 
above  the  orbits  [protuberantli^  Jupra-or bitales) ;  it  generally 
accompanies  thofe  crania  which  are  didinguiflied  by  lanr'e 
frontal  finuses,  and  which  always  exhibit  in  the  infide  a  ca¬ 
vity  correfponding  to  an  eminence  of  the  brain. 

When  it  a6ls  reproduClively  it  conditutes  whatw'e  call  the 
memory  of  locality  [memorla  localis])  on  the  other  hand, 

.  .  when 
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when  it  a6ls  produ6i;ively  it  determines  the  combinations  of 
new  localities. 

It  is  this  organ  which  direfts  the  blood-hound,  in  which  it 
is  very  ftriking  :  it  exifts  in  all  the  birds  of  paffage  :  it  invites 
them  to  change  their  place  of  rebdence;  to  undertake  diftant 
voyages;  and  to  find  again  their  former  place  of  habitation  : 
the  {fork  and  fwallow  are  provided  with  it  in  an  eminent  de¬ 
gree,  and  thefe  are  the  animals  which  mio:rate  to  the  greatefi: 
diftance  from  our  countries.  Men  furnifiied  with  it  are  ob- 
lerved  to  have  a  firong  remembrance  of  places,  and  a  defire 
for  travelling :  it  is  therefore  always  found  in  able  landfkip 
painters. 

A  general  who  arranges  his  army,  and  who  with  one 
look  mud  obferve  all  the  localities  of  the  country  which  it 
occupies,  cannot  difpenfe  with  this  organ.’’  Of  this,  the 
great  Frederick  was  a  ftriking  example.  At  an  advanced 
age  this  organ  is  one  of  thofe  which  gradually  decreafe  :  it  is 
known  alfo  that  memory  of  every  kind,  and  imagination,  are 
lod  as  a  man  grows  old  :  the  frontal  finuses  are  then  increafed 
interiorly;  the  action  of  the  brain  no  longer  oppofes  fo  much 
refidance  to  their  expanfion. 

17.  Organ  of  the  Senfe  of  Fahls  (Senfus  Rerum), 

The  fenfe  of  fails  has  its  correfponding  organ  in  the  infe¬ 
rior  and  anterior  part  of  the  frontal  bone,  in  the  middle  of 
and  below  the  preceding :  it  aits  produitively  and  reproduc- 
tively,  and  in  the  latter  cafe  it  fupplies  a  remembrance  of 
faits  and  of  things. 

It  is  an  organ  very  neceffary  for  education  and  inftruitlon, 
which  abfolutely  require  that  one  fliould  remember  things 
pad :  in  old  age  it  is  fubjeit  to  the  fame  changes  as  the  pre¬ 
ceding.  .  , 

Among  animals  the  elephant  is  particularly  didinguiflied 
by  the  expanfion  of  this  organ.  This  animal  remembers, 
with  the  greated  accuracy,  every  circumdance  and  fiiit  which 
has  any  relation  to  it. 

Among  men  we  have  found  this  organ  not  only  in  thofe 
who  had  a  great  deal  of  memory  in  regard  to  fails  and  things, 
but  alfo  in  thofe  who  might  be  called  fyftematic  heads,  who 
arranged  fails  in  order,  and  deduced  conclufions.  from  them; 
and  in  thofe  who  had  a  ready  conception,  and  w'ho  diflin- 
guidied  themfelves  by  a  defire  of  knowing  every  thing.  It 
even  appears  to  us  that  the  operation  of  combining  fails  to 
deduce  from  them  a  refult  is  one  of  the  principal  ailions  o. 
this  organ  :  the  elephant,  at  lead,  which  keeps  in  its  trunk 
water  to  befprinkle,  as  it  pades,  the  perfon  who  odended  it 
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the  preceding  evening,  arranges  feveral  fafts,  and  deducCxS 
from  them  a  refult  v^’hich  is  a  real  logical  concluiion;  and 
we  are  acquainted  with  no  other  organ  in  the  elephant  to 
which  this  adlion  can  be  referred. 

The  automatons  motion  of  a  man  who  perceives  that  he 
has  added  wrong,  feems  to  fupport  thefe  conjedlures :  he 
ftrikes  the  middle  of  the  forehead  with  his  hand. 

l8.  The  Organ  of  Tainting  cind  of  the  Senfe  for  Colours, 

The  organ  of  the  fenfe  for  colours  or  of  painting  oecupie^ 
the  anterior  part  of  the  frontal  bone  below  the  orbit.  Dr, 
Gall  has  obferved  this  organ  in  all  painters  of  great  talents. 

As  this  difcovery  did  not  reach  us  till  lately,  we  have 
been  able  to  colledf  only  a  final  1  number  of  obfervatlons : 
we  have,  however,  obferved  it  in  fome  individuals;  and  it  is 
very  apparent  in  th?  of  Raphael,  in  the  National  Mu- 
feum,  No,  57.’' 

19.  Organ  of  the  Senfe  for  Numhers. 

The  organ  which  correfponcls  to  the  inferior  and  exterior 
part  of  the  frontal  bone  near  the  zygomatic  apophyfis  of  that 
bone  has  the  fundtion  of  the  fenfe  of  numbers :  it  exiils  in 
men  who  have  a  retentive  memory  for  numbers,  and  in  arith¬ 
meticians,  who  perform  with  great  facility  the  combinations 
of  calculation :  it  exifts  in  that  kind  of  pie  which  has  the 
faculty  of  counting  as  far  as  nine;  the  only  inftance  knowi:^ 
among  animals. 

We  had  occafion  to  obferve  this  or^an  on  the  head  of  a 
blind  perfon  at  the  Quinze-V^ingts,  who  is  diftlnguifhed  by 
bis  arithmetical  talents;  and  Dr.  Gall  has  in  his  polTeflion  the 
bufts  of  feveral  men  which  furniOi  very  inftrudtive  examples.’^' 
%o.  Organ  of  the  mujical  Senfe, 

BeloW'  this  organ  is  that  of  the  nnilical  fenfe,  or  fenfe  of 
founds.  It  adts  in  the  fame  manner  as  the  other  organs^ 
produdlively  and  reprodu(Sllvely  ;  it  gives  a  memory  for  recol- 
ledling  founds;  it  facilitates  new  combinations  of  mufical 
compofitions ;  it  incites  the  birds  to  fmg :  it  adfs  in  thofe 
which  are  learning  to  fpeak,  and  whofe  language  is  founded 
only  on  this  remembrance  of  founds. 

It  is  abfolutely  wanting  in  animals  which  have  no  mufical 
fenfe;  it  is  very  apparent  in  the  parrot  and  darling;  and  ihe 
great  muficians  Gluck,  Mozart,  Haydn,  and  Pley^el,  furniih 
ftriking  examples  of  it, 

2 1 .  Organ  of  the.  Senfe  for  Mechanics, 

In  the  lateral  and  inferior  part  of  the  frontal  bone  is  placed 
the  organ  of  the  fenfe  for  mechanics.  The  caftor,  which  con- 
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fJrii<9;s  edifice?^  is  endowed  with  it  in  an  eminent  degree  :  it 
exifts  in  the  field-moufe,  and  in  birds  which  build  their  nefts 
with  a  great  deal  of  art :  it  is  found  in  men  who  have  a  ta¬ 
lent  the  mechanical  objedfs,  who  conftru61:  with  eafe  any 
kind  of  machine^  and  who  diftinguifli  themfelves  in  the  dif¬ 
ferent  arts  that  require  manual  labour.  Though  it  be  very 
difficult  to  judge  of  the  exiftcnce  of  this  organ  when  it  is 
only  moderately  expanded^  “  becaufe  the  temporo-rnaxiUary 
muicle  covers  this  part  of  the  cranium,  it  is  very  eminent  if 
the  faculty  exifts  in  a  fuperior  degree;  and  it  is  then  one  of 
thofe  organs  refpe<Sfing  which  there  can  be  the  lead;  doubt.’* 

Organ  of  verbal  Memory. 

In  the  interior  of  the  orbit  at  the  bottom  of  the  fuperior 
part  is  the  organ  of  verbal  memory ;  it  may  be  obferved  at 
the  time  of  its  expanfion  by  the  influence  it  has  on  the  pofi- 
tion  of  the  globe  of  the  eye,  which  it  always  puOies  forwards, 
and  more  or  lefs  without  the  orbit. 

Perfons  provided  with  this  organ  eafily  retain  words  in 
their  memory.  Dr.  Gall,  when  young,  remarked  this  fa¬ 
culty  in  fevcral  of  his  fchoolfellows,  who  were  not  only  diflin- 
guiihed  for  this  talent,  but  alfo  for  very  protuberant  eyesjr 
I'his  was  the  firft  obfervation,  which  afterwards  gave  a  direc¬ 
tion  to  all  his  refearches.  A  great  many  obfervations  in  re¬ 
gard  to  this  organ  have  fince  confirmed  the  truth  of  its  exiiU 
once  and  of  its  function. 

23.  Organ  of  the  Serif e  for  Ijanguages, 

The  orstan  at  the  exterior  and  fuperior  part  of  the  orbit  is 
called  by  Dr.  Gall  the  organ  of  the  fenfe  for  languages.  Its 
prefeiice  has  a  confiderable  influence  on  the  potition  of  the 
globe  of  the  eye :  it  forces  it  downwards  and  towards  the 
nofe,  and  increa-fes  its  diftance  from  the  fuperior  edge  of  the 
orbit :  in  animals  it  does  not  exift,  and  therefore  in  the  h^.er 
the  globe  of  the  eve  is  diredled  inore  towards  the  exterior 
and  lateral  part  of  the  orbit. 

Its  expanfion  is  always  accompanied  with  a  diflinguiflied 
talent  for  languages ;  it  is  very  ftriking  in  great  philologues  ; 
and  though  it  be  difficult  to  judge  externally  of  its  exlltence, 
we  have  obferved  that  it  has  never  efcaped  the  acute  eye  of 
Dr.  Gall,  and  that,  in  regard  to  this  point,  he  has  never  once 
been  deceived, 

24.  Organ  of  JMemcry  for  Perfons, 

The  fundfion  of  the  organ  at  the  upper  and  interior  part  of 
tin?  orbit  has  not  yet  been  difeovered  by  Dr.  Gall;  butfeveral 
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obfervations  on  man  and  animals,  fuch  as  the  dog  and  horfe, 
have  induced  him  to  fuppofe  it  to  be  the  organ  of  memory 
for  perfons.  Its  expanfion,  like  that  of  the  preceding,  muft 
have  an  influence  on  the  pofition  of  the  eye;  it  mufl  con¬ 
tribute  to  reniove  it  from  the  upper  edge  of  the  orbit,  and  to 
pufli  it  towards  the  exterior  and  lateral  part,  if  an  equal  exr- 
panfion  of  the  preceding  organ  does  not  counterbalance  its 
effedf. 

25*  Organ  of  Liberality, 

The  organ  of  liberality  is  placed  in  the  anterior  part  of  the 
frontal  bone,  above  thole  of  the  fenfe  of  locality  and  of  the 
fenfe  for  painting  (16  and  i8j,  and  clofe  to  the  mufical 
fenfe  (20) :  a  very  great  expanfion  of  it  accompanies  prodi¬ 
gality  :  it  is  wanting  in  mifers,  and  in  thefe  this  part  of  the 
frontal  bone  exhibits  a  cavity.  Dr.  Gall  has  in  his  pofleflion 
numerous  examples  of  it, 

The  proximity  of  the  organ  of  mufic  and  of  the  fenfe 
for  painting  (18  and  2  )  feems  often  to  favour  the  expanfion 
of  that  of  liberality  ;  and  this,  perhaps,  is  one  of  the  reafons 
why  we  fo  often  find  prodigals  among  thofe  men  who  excel 
by  their  talents  for  thefe  two  arts."* 

We  conflantly  obferve,  that  the  older  a  man  grow'S  the 
more  niggardly  he  becomes  :  at  an  advanced  £}ge,  therefore, 
the  diminution  of  this  organ  is  fo  ftriking,  that  it  fometimes 
gi'es  rife  to  a  very  confiderable  extenfion  of  the  frontal 
iinuses. 

26.  Organ  of  the  Spirit  of  Comparifon^ 

The  organ  above  the  fenfe  for  fadls  in  the  middle  of  the 
forehead  is  cieftined  for  a  faculty  which  Dr.  Gall  calls  the 
comparative  fpirit  [judicium  coinparativvni) .  It  forms  an 
oblong  eminence,  and  is  found  in  men  who  in  fpeaking  have 
a  ready  command  of  figures  or  tropes;  who  are  not  at  a  lofs 
fpT  cxprelfions ;  who  relate  well,  and  have  a  great  deal  of 
loquence. 

27*  Organ  of  the  metaphyjical  Spirit, 

If  this  organ  is  more  expanded  tow  ards  the  fides,  fo  that 
it  forms  a  round  eminence  which  riles  in  the  middle  of  the 
forehead,  it  indicates  a  metaphyfical  fpirit.  Among  the 
bufls  of  the  antient  philofojflters  that  of  Socrates  in  particular 
afiords  one  of  the  mofl  ftriking  examples  of  this  organ. 
Among  the  modern  philolophers,  I  lhall  mention  only  Kant, 
as  one  of  the  moft  celebrated. 

[j.  recollect  that  the  forehead  of  one  of  my  firft  fchoolfel- 
lows,  whom  we  ftyled  the  philofopher,  on  account  of  his  at¬ 
tachment 
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lachment  to  the  ab(tra£l  fciences.  exhibited  a  vcrv  fenlible 
expaufion  of  this  organ.] 

Organ  of  the  Spirit  of  Ohfervation, 

The  organ  of  the  fpirit  of  obfervation  extends  over  the 
whole  anterior  part  of  the  frontal  bone,  and  its  expanfion 
brings  the  forehead  nearer,  in  a  greater  or  lefs  degree,  to  the 
vertical  line.  It  is  found  in  particular  in  the  crania  of  the 
obfervers  of  all  ages.  The  celebrated  phyfician  Frank  is  en¬ 
dowed  with  it  in  an  eminent  degree;  and  Dr,  Gall  hlmfelf 
is  evidently  furnifhed  with  it. 

j 

Organ  oj  the  Spirit  of  Satire. 

The  organ  of  the  fpirit  far  fatire  and  wit  {witz  of  the 
Gerniaus,  and  faceticB  of  the  French,)  correfponds  to  the 
frontal  protuberances.  Dr.  Gall  obferved  feveral  examples 
which  prove  the  truth  of  this  opinion;  and  we  have  never 
found  it  to  fail. 

30.  Organ  of  Milclnefs. 

The  organ  of  mildnefs  is  fituated  in  the  middle  of  the  fore¬ 
head  above  that  of  the  fpirit  of  cornparifon  (26).  It  forms 
that  oblong  elevation  which  is  conftantly  found  in  the  heads 
of  Chrift  and  Mary  painted  by  Raphael  and  Corcggio,  and 
greatly  contributes  to  give  them  an  engaging  characfer  of 
mildnefs  and  benevolence:  it  always  accompanies  the  crania 
of  men  natural! v  mild,  and  is  wanting  in  thofe  who  are  ma¬ 
levolent  and  revengeful 

Among  animals,  the  roe-buck,  hind,  pigeon,  &c.  are  pro¬ 
vided  with  it :  on  the  other  hand,  it  is  wanting  in  animals  of 
prey,  fuch  as  the  eagle,  itariing,  tiger,  fox,  &c.  The  frontal 
bone,  then,  inftead  of  being  arched  and  elevated,  is  depreiied 
and  hollow. 

31.  Organ  of  Theatrical  Talents, 

A  very  driking  enlargement  of  the  funimit  of  the  frontal 
boneariles  from  the  expanlion  of  the  organ  for  reprefenting 
fcntiments  bv  geliures,  or  of  theatrical  talents. 

“  Dr.  Gall  h  as  colledled  many  obfervations  which  prove 
the  truth  of  this  opinion  ;  and  it  cannot  fail  to  be  obferved 
by  thofe  who  examine  with  attention  the  heads  of  the  great 
adtors  of  the  different  theatres  of  Paris.” 

[We  think  we  have  oblerved  alfo  that  this  organ  is  par¬ 
ticularly  exj-ianded  in  the  deaf  and  dumb;  and  this  we  afcrilie 
to  the  neceffity  which  tliele  perlous  arc  under  of  keeping  it  in 

*  That  mildnel's  winch  rcluits  Irom  the  principles  ol  morality  js  not 
here  meanr,  but  that  winch  exilbs  by  wiihcut  being  the  confe- 

<]ucnce  of  moral  refleefion, 
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continual  a6lion — an  exercife  which  mull  neceffarily  favour 
the  improvement  of  it.] 

32,  Organ  of  Theofophia* 

The  organ  of  theofophia  occupies  the  moft  elevated  part  of 
the  frontal  bone.  All  the  reprefentations  of  the  old  faints 
preferved  to  us  afford  very  inhru6tive  examples  j  and  if  there 
be  one  defliiute  of  this  character,  it  is  certain  that  it  is  alfo 
void  of  expreiTion. 

An  excefjive  expanfion  of  it  is  obferved  in  religious  fana¬ 
tics,  and  in  men  become  religious  by  fuperftition.  It  is  the 
feat  of  this  organ  which,  according  to  Dr.  Gall,,  has  induced 
all  nations  to  coniider  their  gods  as  above  them  in  an  ele¬ 
vated  place  in  the  heavens.  When  we  confider,  indeed,  this 
objedl  with  a  philofophic  eye,  there  is  no  more  reafon  for- 
placing  the  deity  above  the  globe  than  below  it, 

33.  Organ  of  Perfeverance. 

The  laff  of  the  organs  hitherto  found  by  Dr.  Gall  is  that 
of  perfeverance,  conftancy,  and  firmnefs  of  character:  it  ia 
lituated  at  the  anterior  and  fuperior  part  of  the  parietals  in  the 
middle  of  the  head.  When  it  exifts  in  excels  it  gives  obfti- 
nacy  ;  and  inconfiftency  is  the  confequence  of  a  want  of  it. 

In  regard  to  thofc  parts  of  the  cranium  in  which  Dr, 
Gall  has  not  yet  found  organs,  it  is  probable  that  his  further 
refearches  will  fome  day  enable  him  to  difeover  more;  and 
the  work  he  intends  to  publifli  will  furnith  us  with  further 
details  on  the  fubjedf.  It  belongs  therefor-e  to  him  to  con-t 
vince  us,  in  an  incontmvertible  manner,  of  the  truth  of  his 
fyftem,  a  detail  of  which  cannot  be  fatisfadlory  in  a  treatife 
fo  incomplete.’^ 

VVe  find  it  neceffary  to  remark  alfo,  that  all  the  organs 
here  enumerated  cannot  be  difiin6lly  perceived  but  in  indi¬ 
viduals  who  pofiefs  any  faculty  in  an  eminent  degree ;  and 
that  it  is  impoffible  to  judge  properly  of  a  moderate  talent, 
when  its  org^an  is  too  much  confounded  with  the  neisrhbour^ 
mg  ones. 

“  In  regard  to  the  objecSlions  made  to  the  fyfiem  of  Dr, 
Gall,  tliat  it  leads  immediately  to  materlaVifm,  we  do  not  fee 
the  philofophical  reafons  on  which  it  is  founded.  Even  if 
we  fuppofe  organs  for  the  interior  faculties,  the  immenf  di- 
Ilance  between  thought  and  matter  ftill  remains  the  fame ; 
objedls  of  fo  heterogeneous  a  nature  are  not  fufccptible  of  being 
claffed  together.  Belides,  the  will  ftill  remains  entire;  it  is 
it  which  ought  to  counterbalance  the  aclion  of  the  organs  : 
and  the  paftions  ought  to  be  reftrained  by  morality. 
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XXn.  Lietter  from  Count  Morozzo  to  C.  LacepedE;!! 
Senator  and  Member  of  the  French  National  Injlitutey  on 
mi  Ichneumon  brought  from  Egypt 

In  the  middle  of  April  1802,  C.  Aimet,  chef  de  bataillon 
in  the  corps  of  engineers,  brought  to  Rome  a  young  ichneu¬ 
mon  which  he  had  caught  in  ligvpt.  I  took  the  eaiileH 
opportunity  of  examining  it;  and,  as  I  made  fome  very  in- 
tereliing  obfervations  in  regard  to  the  natural  hiitory  of  this 
animal,  I  communicate  them  to  you  with  pleafure. 

The  Greeks  and  the  Romans  called  it  the  ichneumon :  it 
is  the  mangoufe  of  Buffon,  and  the  vius  Pharaonis  of  Pro- 
fper  Alpinus,  It  is  a  pretty  animal,  about  the  iize  of  a  cat^ 
with  a  long  tail;  its  hair  is  rough  and  of  contiderable  length; 
it  cannot  he  compared  to  any  thing  better  than  the  bridles 
of  the  wild  boar.  It  is  radiated  tranfverfely  with  three  co¬ 
lours,  viz,  grayilh  white,  fawn  or  ruflet  colour,  and  black. 
Each  hair  has  five  or  fix  tranfverfe  rings,  like  the  quills  of  the 
porcupine  :  the  length  of  thefe  hairs  from  the  body  is  an  inch 
or  an  inch  and  a  half;  they  are  fliorter  on  the  tail,  and  ia 
particular  at  the  head,  w'hich  gives  to  the  animal  a  neat  ap¬ 
pearance. 

Tiie  head,  and  particularly  the  muzzle,  are  very  fmall; 
it  has  beautiful  teeth  like  thofe  of  the  dog;  two  canine,  fix 
incifive  teeth,  and  eight  grinders  in  each  mandible,  making 
in  the  whole  thirty-two.  -  It  has  fmall  ears  of  a  brown  co¬ 
lour  without  hair;  they  adhere  to  the  head  like  thofe  of  apes. 
Its  eyes  arc  final!  and  lively,  An  oblervation  which  1  made 
in  regard  to  the  eyes  will  be  mentioned  hereafter. 

Its  colour  varies  a  great  deal  according  to  the  place  in 
which  it  is  vievved.  When  obfcrved  towards  the  fide  of  the 
head  it  appears  to  bengrayifli  black;  when  looked  at  behind, 
it  appears  to  be  reddifh.  The  legs,  and  particularly  thofe 
before,  are  fhort :  it  has  five  toes  on  each  foot,  four  before  and 
one  fmaller  behind.  The  two  middle  toes  on  each  foot  are 
longer.  The  nails  are  bkack,  like  thofe  of  the  dog. 

The  young  ichneumon  is  very  familiar  and  domeftic  :  rt 
is  fond  of  being  carefl'ed  ;  it  is  much  afraid  of  cold;  and 
though  the  temperature  of  Rome  is  very  mild,  it  was  gratified 
by  having  a  covering  now  and  then  ihrown  over  it;  fome- 
times  even  a  chaffino-difli  was  placed  near  it.  Very  ofren  it 
lies  down  in  a  round  form  on  a  chair  or  on  the  bed,  which 

•  P.pm  the  Journal  de  Phyfqiie,  McJ/i.,or,  an.  10, 
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it  leaps  upon  with  great  agility,  and  conceals  its  head  be¬ 
tween  its  thighs  to  keep  itfelf  warm. 

This  individual  is  a  female:  it  has  below  its  parts  of  fex 
a  large  bag,  which  has  been  defcribed  by  all  naturalifts  :  it  is 
airerked  that  during  the  great  heats  it  opens  this  bag  in  order 
to  cool  itfelf.  Joniton  gives  a  very  good  defcription  of  this 
conduit,  which  is  as  follows: — “  Meatum  denique  extra 
foramen  excrementi  peramplum,  undlque  pilis  cin<kus,  pu- 
dendo  muliebri  non  diffimilem,  quern  magno  urgenti  caetu 
operiri  folet.  ,Hinc  fcriptorcs  omnes  indifcriminatim  ich- 
neurnones  et  mares  et  fceminas  arbitrati  funt  From  this 
conduit  an  odoriferous  liquor  diftills :  the  individual  in  quef- 
tion,  on  the  approach  of  a  dog,  opens  this  bag,  and  the  dog 
immediately  retires  :  no  odour  however  is  perceived  at  the 
time.  The  meafurement  of  the  different  parts,  which  I  took 
from  the  animal  itfelf^  is  as  follows  : 

Whole  length  from  the  muzzle  to  the  extre-  Foot.  In.  Lin. 
mity  of  the  tail  -  -  “  ^  5  3 

It  wanted,  however,  a  fmall  bit  at  the  extremity  of  the 
tail,  which  feemed  to  have  been  cut  off,  and  which  may  be 
effimated  at  an  inch  or  an  inch  and  a  halff. 


JMeafures  in  Detail, 

Length  of  the  head 
Length  of  the  body 
Length  of  the  tail 


Foot.  In.  Lin. 
044 
I  5 
o  10  6 


Total  ^53 


Circumference  taken  at  the  thickeft  part  of  Foot.  In.  Lin. 

the  body  -  _  _  J  o  4 

Circumference  of  the  muzzle  below  the  eye  045 
Height  of  the  fore-legs  -  -  -  ,  o  5 

The  figure  given  by  Buffon  is  very  good,  and  has  a  perfect 
refemblance  to  the  individual  here  defcribed.  The  figure  of 
Aldrovandi  is  alfo  very  corredl.  The  cafe,  however,  is  not 
the  fame  with  thofe  of  Jonfton  and  Profper  Alpinus. 

In  regard  to  the  defcription  which  Buffon  has  given  of  the 
mangoufte,  it  is  traced  out  with  the  fame  pencil  w'hich  has 
fo  well  delineated  the  other  animals :  he  has  feparated  fable 


*  Jonfton  Hift.  Animal,  quad.  p.  105. 

t  Kaimpfer,  in  the  defcription  which  he  gives  of  the  ichneumon  or 
mangoufte  in  his  Arncenitates  Exotica,  p.  574,  fays  that  it  was  two  feet 
a.'-.d  a  half  in  length  from  the  head  to  the  extremity  of  the  tail. 
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ft-om  hiftory,  and  has  defcribed  its  habits  with  great  pro¬ 
priety.  Two  obfervations,  however,  which  I  had  an  op¬ 
portunity  of  making,  and  which  appear  of  importance,  feem 
to  have  efeaped  him. 

ift.  That  the  animal  has  a  kind  of  interior  eye-lid,  which 
paflfes  over  the  globe  of  the  eye  as  in  nocSturnal  birds ;  but 
with  this  difference,  that  in  the  eye  of  owls  this  membrane 
rifes  and  fails  in  a  direction  which  I  would  call  perpendicu¬ 
lar  from  the  bill  to  the  fuminit  of  the  head,  while  in  the  in¬ 
dividual  in  quedion  it  proceeds  laterally  from  the  noftrils  to 
the  ear;  which  induces  me  to  believe  that  the  animal  feeks 
its  prey  in  the  night-time.  By  means  of  this  interior  eye¬ 
lid  it  contracts  the  pupil  at  pleafure,  and  it  muft  then  fee  in 
oblcurity,  like  the  cats  ;  but  in  the  latter  the  pupil  is  leffened 
and  dilated  by  contraction;  whereas  in  this  animal  the  fame 
thing  is  effected  without  contraction,  and,  as  we  may  fay, 
by  mechanical  means. 

2d.  That  the  four  toes  of  the  fore-  as  well  as  hind-feet  are 
connected  to  each  other  by  a  brown  membrane  without  hair, 
fuch  as  that  of  amphibious  animals.  I  extended  its  toes 
and  examined  this  membrane,  which  is  folded  backwards, 
fo  that  when  the  animal  walks  it  is  not  feen.  This  certainly 
indicates  that  the  animal  fwims  with  great  facility. 

This  character  proves  that  it  ought  to  be  claffed  among 
amphibious  animals.  Jonfton  fays  of  the  ichneumon : — 

Amphibium  eft  animal  etad  Niloticas  ripas  commoratur.” 
Aldrovandi  alfo  conliders  it  as  amphibious  :  his  words  are  : 

Ab  ordinis  ratione  non  effe  alienum  opinamur,  ft  poft 
lutram  ichneumonis  hiftoriam  recenfeamus,  quoniam  et  ipfe 
inter  animalia  aix<poi£pi^auTa,  id  eft  promifcua  in  aquis  et  terra 
degentia,  reponamur,  ideoque  a  nonnuHis  lutra  ^gypti  nun- 
cupatur*.^^  He  quotes  alfo  Strabo,  who  is  of  the  fame  opi¬ 
nion.  Strabo  quoque  hanc  belluam  aquatilem  confiftere 
videtur.’’ 

However,  though  thefe  refpeCtable  authors  have  confidered 
this  animal  as  amphibious  -f,  none  of  them  have  mentioned 
the  (kin  on  its  feet,  which  forms  a  kind  of  fins.  Ariftotle, 
Pliny,  and  Profper  Alpinus,  are  equally  filent  refpeCting  it. 
Though  this  character  feems  very  effential  in  the  defcription 
of  an  animal  which  frequents  the  banks  of  rivers;  while,  on 
the  other  hand,  they  have  carefully  noticed  this  peculiarity  in 
the  feet  of  the  otter  and  in  thofe  of  the  caftor.  After  what 

Aldrovandi  de  quad.  die;,  p.  29S. 

f  I  take  the  word  amphibious  in  the  fame  fenfe  in  which  it  was 
taken  by  the  antients ;  for  this  term,  ftrittly  fpeaking,  can  be  applied 
«nly  to  the  family  of  the  phoctr. 

has 
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has  been  here  faid,  will  it  be  averted  that  this  is  not  the  cafef 
By  no  means ;  for  there  is  no  oppoling  fa6i;s. 

Buffon  ill  his  defer! ption  of  this  animal  exclaims  againft 
nomenclators  and  generic  denominations.  I  know  that 
fcience  will  make  little  progrefs  when  people  are  prejudiced 
in  favour  of  their  fyftems  ;  but  there  are  certain  characters 
fo  Itriking  in  fome  animals  that  no  error  can  be  committed 
ill  claffing  them.  He  reproaches  Linnaeus  with  having 
made  the  ichneumon  at  firlt  a  badger,  then  a  ferret  j  yet  it 
certainly  belongs  to  neither  of  thefe  fpeck?s. 

Had  he  obferved  that  Ikiii  or  fort  of  fins  which  it  has  on 
its  feet,  he  would  certainly  have  clafied  it  among  the  amphi¬ 
bious  quadrupeds  after  the  cafiors  and  beavers,  which  have  a 
limilar  membrane  between  their  toes.  Klein  calls  it  lutra 
jLgvpti'-^;  but  he  does  not  fpeak  of  fins*  Befides,  as  the 
ichneumons  frequent  the  banks  of  the  rivers  in  Egypt,  where 
they  fearch  in  the  fand  for  the  eggs  of  the  crocodile,  of 
which  they  are  exceedingly  fond,  or  go  in  queft  of  thofe  fer- 
pents  which  the  Nile  leaves  among  the  mud  after  its  iiiun-' 
ciations,  they  mufi;  be  obliged  to  crofs,  by  fwimming,  fome 
arms  of  the  river  or  fome  canals  in  order  to  find  their  prey. 
For  this  reafon  nature  has  provided  them  with  fins,  and  the 
conformation  of  the  eye  induces  me  to  believe  that  they 
muft  alfo  fearch  for  their  food  in  the  night-time.  To  this 
fa61;  I  fiiall  add  the  decided  tafte  which  the  individual  in 
queftion  has  for  fifii,  which  feems  to  prove  that  the  ichneu¬ 
mon  in  its  wild  ftate  eats  this  food. 

As  this  animal  will  foon  be  at  Paris,  you  will  be  enabled 
to  examine  it  yourfelf,  and  to  verify  my  obfervations.  I  have 
no  doubt  that  others  will  be  brought  from  Egypt:  you  can 
examine  whether  the  peculiarities  1  have  deferibed  be  com¬ 
mon  to  all  ichneumons,  or  belong  only  to  fome  families. 

If  this  animal  (hould  unfortunately  die  before  it  arrives  at 
Paris,  for  it  has  fuftered  a  great  deal  by  the  change  of  cli¬ 
mate,  and  thefe  animals,  betides,  do  not  live  to  a  great  age, 
you  will  fee  the  beautiful  piHure  of  it  which  M.-  Aimet 
caufed  to  be  executed  by  M.  Peter,  an  excellent  artifi  in  this 
department,  who  has  reprefented  it  with  the  greatefi;  exaH- 
nels  pollible.  Two  figures  of  it  are  delineated  under  two 
points  of  view.  M.  Peter  kept  it  at  his  hoiife  for  a  fortnight, 
to  ftudy  its  deportment  and  attitudes,  in  order  that  he  might 
be  able  to  give  a  correct  reprefentation  of  it. 

De  quadrup.  p.  65, 
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XXtll.  Of  th&  State  of  Vapour  fuhji/ling  In  the  AtmofpJjer^, 
By  Richard  Kir  wan-  Efq.  LL,D.  F.R,S»  and 
P.  R,  L  jL  * 

V  APOUR  or  moifture  in  the  atmofphere  may  fubfift  in 
deiife  air,  or  in  air  highly  rarefied:  that  it  is  found  in  the 
former  is  well  known,  and  that  it  may  fubfilt  in  the  latter 
appears  by  the  obfervations  of  Bouguer ;  for  he  faw  clouds 
three  or  four  hundred  toifes  above  Chlromboracho,  and 
confequently  at  the  height  of  twenty-two  thoufand  five  hun¬ 
dred  and  twenty-eight  Englifii  feet,  or  4*3  miles  over  the 
level  of  the  fea;  a  height  at  which  in  the  temperature  of 
a  barometer  would  ftand  at  12*7  inches.  At  fuch  heights, 
and  at  much  inferior,  fince  evaporation  proceeds  much  more 
quickly,  it  is  not  to  be  fuppofed  that  all  the  vapour  fo  rapidly- 
produced  is  diflblved  in  the  ambient  air,  but  part  rifes  un¬ 
combined,  as  it  does  under  an  exhaufied  or  half-exhaufted  re^ 
ceiver,  and  in  this  cafe  Mr.  De  Luc’s  fyftem  is  admiffible. 
This  emiffion  of  pure  vapour  feems  to  begin  at  heights  at 
which  the  denfity  of  the  air  is  25,  (that  is,  at  heights  at  which 
the  barometer  would  ftand  at  twenty-five  inches,  and  thus  I 
fltall  in  future  exprefs  the  various  denfities  of  air,)  at  leafi;  it 
is  very  confiderable  where  the  denfity  is  twenty.  This 
leads  me  to  treat  of  the  properties  and  flate  of  pure  invi- 
fible  vapour,  namely,  its  fpecific  heat,  elafticity,  and  fpecific 
gravity. 

The  immortal  Dodlor  Black,  the  father  of  all  difcoveries 
of  this  kind,  informed  me  that  the  vapour  of  water,  boiling 
at  212°,  that  is,  at  iSo'"  above  the  freezing  point,  and  poflef- 
fing  the  fame  fenfible  heat  as  the  water,  contains  nine  hun¬ 
dred  and  forty  times  more  latent  heat  than  an  equal  weight 
of  water  does  heated  to  212°,  or  5*222  times  more  latent  heat 
than  it  does  of  fenfible  heat,  counting  from  the  freezing 
point,  for  180  X  ^'22Z  ~  940  nearly.  In  this  cafe  the 
prefllire  or  denfity  ot  the  atmofphere'is  thirty,  the  barometer 
Itanding  at  the  height  of  thirty  inches ;  and  with  Dodlor 
Black’s  account  the  experiments  of  Mr.  Schmidt  of  Gieffen 
very  nearly  agree  5  for  according  to  him  the  latent  heatof  the 
vapour  of  water,  barometer  29*84  inches,  and  the  heat  212% 
135*33  greater  than  its  fenfible  heat  above  the  freezing 

point:  now  180  X  5*33  —  959*41'.  d’he  difference  or  ex¬ 
cels  in  his  experiment  proceeds  from  the  prellurc  of  the  at- 

From  his  paper  intitlecl,  Of  the  Vi^riations  of  the  Atmorphero,’* 
Dublin,  iSoi. 

t  Gren’s  Phyfical  journal,  iv,  p-jis* 
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mofphere  being  fomev^hat  lower,  as  Mr.  Wattes  experiments 
prove, 

Mr.  Watt  difcovered  that  the  latent  heat  of  fteam  dimi- 
niflied  in  proportion  as  its  fenllbleheat  increafed,  Phil.  Tranf. 
1784,  p.  3^5*  Now  the  fenhble  heat  of  heaiii  exceeds  180° 
above  the  freezing  point  when  the  barometer  (lands  above 
thirty  incites,  and  !cls  than  180^  when  the  barometer  (lands 
lower  than  thirty  inches,  as  Mr.  De  Luc  hrft  dKcovercd,  and 
may  be  (een  in  Sir  George  Schuckburgh’s  and  Mr.  De  Luc’s 
tables,  Phil.  Tranf,  1779,  p.  375.  From  thefe  1  have  de¬ 
duced  the  following  table  : 

The  accuracy  of  this  table  even  in  ,  the 
lower  part  of  the  fcale  is  fufficiently  apparent 
by  the  refult  of  the  experiments  of  Sauffure  on 
ebulhllonon  Mount  lilanc  ;  for  on  that  enor¬ 
mous  mountain,  the  barometer  (landing  at  i5 
French  inches  or  17*05  Englith,  he  found  wa¬ 
ter  to  boil  at  Lie  heat  of  68*993  Reaumur, 
a  degree  which  on  Geneva  thermometers  is 
equal  to  i  5'5^^  Lnglifh. — Hence  we  (ee  that 
diftillation  may  be  more  advantageoudy  ef¬ 
fected  on  mountains  than  on  plains,  and  at 
low  barometrical  heights  than  at  the  srea»er, 
yet  within  certain  limits  ;  for,  at  heights  that 
furpafs  8  or  10  thoufand  feet,  the  fuel,  by 
realon  of  the  rarity  of  the  air,  is  more  flowly 
coniumed  Hence  alfo,  from  the  knowledge 
of  the  degree  of  the  heat  of  ebullition  to  two 
or  more  decimal  places,  the  (late  of  the  baro¬ 
meter  abo\’e  or  below  312''  may  be  infeired  to 
one  or  more  decimal  places.  The  reafon  of  this 
rapid  diminution  of  the  heat  of  ebullition  be¬ 
low  25  inches  is  evidenily  the  diminution  of 
refiftance,  from  the  diminilhed  weight  of  the  atmofphere, 
which  then  is  very  fcntible;  but  as  the  cold  continually  pro¬ 
duced  by  evaporation  is  then  aifo  very  confiderable,  the  tme 
neceffary  to  procure  ebullition  is  longer,  as  Saudure  remarked 
on  Mount  Blanc.  Vol.  vii  in  8vo,  §  2011,  p.  338.  He 
found  the  heat  of  ebulliiion  barometer  16  to  be  68*993 
grees,  or  in  Lnghdi  nicaiures  barometer  17*05.  185*5'' 

Fahr.  (counting  one  of  Reaumur  at  Geneva  ^  2-225  of 
Fahr.)  ^ 

Hence  (ince,  according  to  Mr.  Watt,  the  fenfible  heats  of 
the  vapours  of  boiling  water  at  different  barometrical  hciirhts 
are  as  the  barometrical  heights  reciprocally,  and  the  fjiecjiKic 

heats 


:  Heat  of  boiling 

water. 

Bar. 

Id  eat. 

30 

212°, 

2  0*28 

29 

,  28 

208*52 

27 

206*73 

:  26 

204*91 

25 

203*06 

;  24 

20t*l8 

23 

199*27 

22 

^97*33 

21 

^95'36 

20 

03  36 

39 

191*06  1 

18 

188-46 

17 

1*^5 '56 

16 

184-36 

^5 

J8.-86 

14 

176*70 
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heats  of  the  vapours  of  water  boiling  are  as  the  fenhble  heats 
Reciprocally,  it  being  known,  that  the  fpeciflc  heat  of  the  va¬ 
pour  of  Water  heated  to  180  degrees  above  the  freezing  point 
is  940.  The  fpecific  or  latent  heat  of  the  vapour  of  boiling 
water,  whofe  fenfible  heat  is  known^  (and  it  may  be  known 
by  the  barometrical  height  as  fhown  in  the  above  table  and 
the  notes)  may  alfo  be  difcovered. 

Thus  the  fenfible  heat  of  the  vapour  of  boiling  Water  baro¬ 
meter  30  being  180°  above  the  freezing  point  1 30—32°  — 
180°)  and  the  fpecific  or  latent  heat  of  vapour,  whofe  fenfible 
heat  is  2o8’56°  (that  is  i76’56  above  32*^)  as  it  is  when  the 
barometer  ftands  at  28  inches,  is  958  for  -fr  176*5(5.  180  : : 
940-958*.^ 

As  pure  invifible  vapour  does  not  in  my  opinion  (of  which 
Thave  already  fiiated  the  grounds)  exift  in  the  atmofphere 
when  its  denfity  is  higher  than  25,  as  it  is  in  mofl:  of  the  in¬ 
habited  parts  of  the  globe,  but  is  always  in  this  cafe  united  to 
air,  an  inquiry  into  its  latent  heat  at  different  temperatures 
below  ebullition  were  fuperflnous.  But  as  it  does  exift  in  air 
whofe  denfity  is  25  or  lefs,  fince  it  is  found  in  air  whofe  den¬ 
fity  is  12*5,  it  becomes  necelfary  to  examine  its  latent  heat  in 
fuch  cafes,  in  all  temperatures  inferior  to  that  of  ebullition. 
Now,  by  analogy,  I  apprehend  this  latent  heat  in  all  inferior 
temperatures  may  thus  be  determined. 

As  i\\^  fenfible  heat  of  ebullition,  when  the  barometer  is 
at  25  or  below  25,  is  to  the  latent  heat  of  the  vapour  at  ebul¬ 
lition,  fo  is  the  fenfible  heat  of  water  heated  to  any  inferior 
degree  above  32°  to  the  latent  heat  of  its  vapour,  multiplied 
by  5*222.  Thus  the  fenfible  heat  of  water  in  ebullition  baro¬ 
meter  25  being  i7i'4^  (=  303'4°  — 32°)  its  fpecific  heat  is 

987  ( —  “TTp”)  latent  heat  of  the  vapour  of  water  at 

22°  above  congelation  (that  is  52°  on  Fahr.  fcale)  is  657 
for  ~r  171*4°  987  ::  22°.  ij6  X  5*22  —  657.  The  latent 
heat  of  vapour  in  fuch  cafes  cannot  be  deterunned  by  experi¬ 
ment,  on  account  of  the  admixture  of  atmofpheric  air:  we 
muft  therefore  refort  to  analogy,  which  in  this  cafe  is  perfedt. 

The  latent  heat  of  pure  vapour  at  greater  heights  is  more 
confiderable :  thus  at  heicrhts,  at  which  the  barometer  ftands 
at  20  inches,  the  latent  heat  of  vapour  whofe  temperature  is 
22°  above  32°,  as  in  the  laft  cafe,  is  730;  for  the  heat  of 
ebullition  is  194*8°,  per  table,  ~  162-8°,  above  32°:  and 
the  latent  heal  of  the  vapour  at  ebullition  is  J039.  Now  —r 
162*8.  1039  •  •  ^4^  X  5‘22  =  730. 

*  Hence  169206,  being  the  produfl  of  iSo^xon-o,  is  the  common  dU 
tldend  of  all  feniible  bears  belo-xu  180°,  when  the  latent  heat  of  the  vapour 
is  <b'ioht  ar  I'arnmctrical  heights  beiow'  50  inches. 
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As  air  is  cooled  by  the  reception  of  moifture  dlflblved  In  it, 
we  muH;  infer  that  its  capacity  for  containing  heat  is  in- 
creafed,  and  hence  moift  air  is  more  difficultly  heated  or 
cooled  than  dry  air  of  the  fame  temperature.  (i"or  the  cold 
proceeds  from  the  abforption  and  not  from  the  expullion  of 
caloric.) 

The  elafticity  or  expanhve  force  of  pure  vapour  has  been 
examined  at  every  filth  degree  of  Reaumur  above  o  to  no®, 
by  Mr.  Betancourt,  and  may  be  feen  in  an  excellent  work  of 
Prony’s,  his  Architetlure  Hydraulique :  he  has  by  a  moll  in¬ 
genious  calculation  interpolated  the  expanhons  anfwering  to 
the  intermediate  dee-rees.  But  Mr.  Schmidt  feems  to  have 

O 

determined  this  expanfive  force  flill  more  exadfly  than  Betan¬ 
court.  Hence  I  here  infert  this  table,  adding  FahrenheiPs 
for  IRaumur’s  degrees,  and  dillinguiffiing  the  expanfions  in¬ 
terpolated  by  calculation  from  tbofe  adlually  obferved  by  T 
The  forces  are  meafured  by  the  elevation  of  a  mercurial  co- 
luiim  in  inches  and  hundreds  of  a  French  ineh^. 


Reaum. 

Fahren. 

Sx pan  five 
Foi  ce. 

Reaum. 

Fahren. 

Expanfive 

Force. 

I 

34*25° 

•01  1 

21 

79*25° 

1*01  I 

% 

36-5 

-03  I 

22 

81-5 

1*01 

3 

3S73 

-05  I 

23 

8375 

1-19/ 

4 

41* 

•07  I 

24 

86- 

1*29  I 

3 

43 ’25 

•II 

25 

88"25 

1-30 

6 

45 '5 

26 

90’5 

1-38  I 

1 

4775 

•16  I 

27 

9275 

1*42 

8 

50* 

•20  I 

28 

95* 

I  *60  I 

9 

5a‘25 

•25 1 

29 

97 ’25 

i*8o  I 

10 

34-5 

•28 

3^ 

99  5 

1*93 

1 1 

51575 

'34-1 

31 

101-75 

I-C2  I 

13 

59* 

•38 

32 

104- 

1*12  / 

i3 

61-25 

*44 

33 

io6’25 

2*23  , 

34 

63 '5 

-50 1 

34 

108-5 

2*40  / 

15 

6575 

•55 

35 

110*75 

2*68 

36 

68- 

•61 

3^ 

ay 

2'8o  I 

17 

70-25 

*69  I 

37 

ii5'25 

3*20 

18 

72-5 

-76 

3« 

i'7‘5 

19 

7475 

•84  I 

39 

I '975 

3'4o 

20 

•77. 

-90 

!  40 

122 

3M 

80 

212* 

.  28" 

*  The  Paris  cubic  inch  —  i-zi  Englifh.  Now  the  EnHiih  cubic  inch 
pf  mercury  when  its  fpecific  gravity  is  13  6  weighs  3443  2  Pmglifh  grains: 
therefore  the  Paris  inch  weighs  4186  Englifli  grains,  and  i-ioth  of  thi» 
inch  =  4iS‘6  grains ;  and  i-iooth  of  this  inch  grains. 
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Isfbie. — I®.  Moll  of  the  interpolations  from  the  88th  de¬ 
gree  to  the  ia2nd  I  have  myfelf  inferted,  as  thofe  calculated 
by  Schmidt  erred  too  widely  by  his  ovv^n  account. — Gren’s 
Phyf.  Jour.  iv.  373. 

2do.  Mr.  Pi£let  has  alfo  made  a  fet  of  curious  experiments 
on  the  elafticity  of  pure  vapour  in  low  temperatures.  Effais 
de  Phyjique,  p.  157.  He  found  that  a  grain  of  warm  water 
in  vacuo  evaporates  in  forty  minutes  in  the  temperature  of 
38^  Fahr.  under  a  receiver  containing  1452  Englifli  cubic 
inches  but  that  it  did  not  difFufe  itfelf  equally  in  lefs  than  fix 
hours,  and  then  raifed  the  hygrometer  from  17®  to  60°,  that 
is  43^;  and  during  this  whole  time  the  cold  under  the  re¬ 
ceiver  was  conftantly  decreafing,  though  flowly ;  which  de- 
creafe  undoubtedly  contributed  to  the  diffufion  of  the  va¬ 
pour. 

Mr.  Schmidt  has  alfo  made  a  feries  of  experiments  upon 
the  dilatability  of  air,  made  as  dry  as  poffible  by  expofure  to 
hot  tartarin — an  object  of  great  importance,  that  had  never 
before  been  examined.  This  table  I  here  infert,  converting 
Reaumur’s  de<2:rees  into  thofe  of  Fahr.  and  addins:  from  his 
formula  the  degrees  he  omitted. 


Reau. 

Fahren. 

Kxpanliu  •  ot  ’ 
oneinch  at3z*’. 

Reau. 

[! 

Fahren. 

Expaiibon  ot 
one  inch  at  32°. 

I 

34-25'’ 

-0044675 

79*^5° 

•0938175 

3'5-5 

-0089350 

81-5 

*0982850 

38-75 

-0134025 

83-75 

•1027535 

4 

41* 

'0178700 

24 

86^ 

•1072200 

43-25 

•0233375 

88-25 

‘III6875 

45-5 

•0268050 

90-5 

•1116155 

47-75 

•0312726 

92-75 

•1206225 

8 

50* 

•035740 

1  28 

95* 

•1250909 

52-25 

•0402075 

1 

1 

1 

97-25 

•1295557 

54-5 

•0446750 

I 

1 

1 

99-5 

•1340250 

5675 

■0491425 

i 

101-75 

•1384925 

12 

59* 

•0536100 

1  32 

104- 

•1429600 

61-25 

•0580775 

106*25 

•1474275 

63-5 

•0625450 

108-5 

•1518950 

65-75 

•0670125 

110*75 

•1563625 

l5 

68- 

•0714800 

113- 

* i 608300 

70-35 

-0759475 

115-25 

•1653975 

72*5 

•0804150 

117-5 

•1697650 

74-75 

•0848825 

119-75 

•1742825 

10 

77- 

•0893500 

40 

122* 

•1787000 

. 

! 

212* 

•3574000 

*  Ibid,  page  91. 
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Note  ■— Hence  vve  fee  that  looo  inches  or  ineafures  of 
dry  air  at  32'^  would  become  1004*4675  at  34'25  Fahr.  and 
at  50°  would  become  1017*87.  Hence  1000  meafures  of  drji 
air  gain  1*985555,  &c.  by  each  degree  of  Fahr.  above  32'’ 
(or  more  compeiidioufly  1*9856,  which  is  true  to  two  decimal 
places)  or  nearly  tw*o, 

2do.  We  fee  the  fource  of  the  difeordant  refults  of 
D’d montons,  De  Luc,  Lambert,  Schuckburgh,  Roy,  Ber- 
thollet,  and  Monge,  &.c. ;  for  they  all  operated  upon  air  more 
impregnated  wdth  various  degrees  of  moihure;  belides  taking 
the  boiling  point  at  different  barometrical  heights ;  in  the 
prefent  experiments  it  was  taken  at  29*841  Englifli  inches. 

gtio.  It  appears  that  the  expanfions  are  as  the  differences  of 
heat  above  32°,  as  D’Amontons,  Lambert  and  Schuckburgh 
alfo  noticed;  though  their  experiments,  not  being  made  on 
perfeblly  dry  air,  could  not  be  very  exadf. 

[To  be  continued.] 


XXIV.  Some  Conjedures  refpeding  the  Origin  of  Stones 
•which  have  heen  obferved  to  fall  from  the  Clouds,  Bj 
William  Beauford,  A,M,* 

JL  H  E  falling  of  ftones  from  the  clouds,  a  natural  phaeno- 
menon  not  generally  underffood,  is  by  no  means  a  novel  cir- 
cumftance  in  the  hiftory  of  nature.  Several  ftones  v/ere  ob¬ 
ferved  to  fall  from  the  clouds  in  Yorkfhire  in  1360,  in  Bohe¬ 
mia  and  Saxony  in  1480,  in  Bohemia  about  1753,  in  Si¬ 
enna  in  1794,  in  Portugal  in  1796,  in  YorkQiire  in  England 
in  1795,  and  near  Benares  in  theEaft  Indies  in  1798.  From 
an  analyfis  made  of  thefe  ftones  by  the  French  academicians 
in  1768,  and  by  the  Royal  Society  of  London  in  i8o2>,Ri^y 
are  all  found  fimilar  in  their  component  parts  to  each  other, 
but  diffimilar  to  all  bodies  found  in  mines  and  quarries,  being 
compofed  principally  of  four  kinds  of  fubftances :  the  firft 
being  in  the  form  of  dark  grains,  compofed  of  flex,  mag- 
nefia,  iron,  and  nickel ;  the  Iccond,  a  kind  of  pyrites;  the 
third,  metallic  iron  ;  and  the  fourth,  a  gray  earthy  fubliance 
which  ferves  as  a  cement  to  the  others,  and  with  which  they 
were  coated.  From  thefe  cprupofitions  the  matter  feems  to 
be  of  volcanic  origin  ;  yet  it  is  difficult  to  conceive  how  ftones 
of  any  confiderable  mas:nitude  could  be  thrown  at  fuch  a  di- 
ftance  from  anv 'volcano  as  thofe  found  in  Bohemia,  Saxony, 
and  Britain.  The  neareft  volcanos  to  Britain  are  thofe  of 
Vefuvius,  BEtna,  and  Hecla :  a  ftone  to  be  thrown  into  Bri- 
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tain  from  any  of  thefe,  would  require  an  impetus  of  between 
3  and  400  miles;  and;,  if  allowance  be  made  for  the  refift- 
ance  of  the  air,  1200  under  the  greateft  range  of  2400  miles; 
a  force  not  known  to  exift  on  the  earth.  It  is  true,  volcanic 
afhes,  when  collected  in  the  upper  regions,  will  be  cairied  by 
the  clouds  to  an  amazing  di fiance.  But  thefe  are  Imah  light 
afltes,  not  ftones.  It  is  evident,  therefore,  it  thefe  lubftances 
originate  from  volcanic  afhes,  they  muft  be  formed  in  the 
clouds,  where  thofe  afhes,  meeting  wdth  carbonic,  iulpburic, 
and  other  acids,  and  mixing  with  earthy  particles  drawn  from 
terreftrial  objects,  are,  by  the  eleClric  fluid  in  the  lightning, 
precipitated  from  the  aqueous  vapours  which  bore  them  up, 
and,  becoming  united,  fall  to  the  earth  in  the  form  of  ftones  ; 
as  in  fome  meafure  is  evinced  from  the  fiaflies  of  hght  and 
detonation  which  accompany  their  fall. 

,  Subftances.  alfo  of  the  fame  nature  may  be  formed  in  the 
clouds  without  the  affi fiance  of  volcanic  matter  ;  for  the  car- 
l;)onic,  fuiphuric,  and  aqueous  vapours,  which  rife  from  mines, 
furnaces,  bogs,  vegetables,  and  animals,  and  the  fmall  par¬ 
ticles  of  ftliceous  and  calcareous  earths  w'hich  collect  in  the 
clouds,  are  decompofed  or  made  to  aflume  new  arrangements 
by  the  eleciric  fire,  whereby  the  minerals  are  generated  and 
united  to  the  earths,  and  confequentlv  fall  in  the  form  of 
ftones.  Thus  ftones,  by  means  of  eledlricitv,  are  formed  in  the 
clouds  from  the  ferriferous  principles  afcending  from  volcanos, 
mines,  and  furnaces.  Britain,  indeed,  is  too  far  from  any 
volcano  to  fuppofe  that  any  quantity  of  volcanic  matter  can 
be  wafted  by  the  winds  to  this  iftand;  yet  it  contains  a  num¬ 
ber  of  ferruginous  mines  and  furnaces  employed  in  the  rna- 
iiLifadlory .  of  that  metal  ;  from  which  proceeds  an  immenfe 
quantity  of  gas,  containing  the  ferriferous  matter,  and  fuch 
matter  as  is  generally  connedled  with  it.  .Refides,  there  is 
a  circumftance  not  generally  attended  to  by  mineralogifts — • 
that  all  mines  of  whatever  nature  contain  a  mineralogical  at- 
mofphere  replete  with  the  generic  principles  of  the  metal  con¬ 
tained  in  the  refpediive  mines.  That  Nature,  by  her  flow  but 
regular  operations,  is  daily  producing  metals  from  their  ele¬ 
ments,  w  ill  hardly  be  denied  ;  and  w'hether  the  almoiphere  of 
which  I  fpeak  he  produced  by  exhalations  from  the  mgre- 
die.nts  file  employs,  or  a  part  of  the  ingredients  thentfelvcs, 
the  cafe  wull  be  the  fame  as  to  the  objecl.  i  have  in  view. 
This  atmofphere  has  a  ftrong  and  vihble  efledt  on  the  ftones 
and  vegetables  which  cover  the  foil,  efpeciaily  that  which 
covers  mines  of  iron,  lead,  and  copper.  Animal  and  vege¬ 
table  exuviae,  and  other  decayed  mundics,  arifing  from  bogs, 
moraffes,  and  dirtrhills,  produce  a  great  quantity  of  carbonic 
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and  fulphurlc  gafes,  containing  the  generic  principles  of  iron, 
inagnefia,  and  nickel,  &c.  :  thefe,  uniting  with  filiceous,  ar¬ 
gillaceous  and  calcareous  earths,  produce  in  great  quantities 
that  fpecies  of  iron  ore  termed  bog  ore,  and  that  in  much 
greater  quantities  than  is  generally  imagined.  Thefe  ores  are 
produced  in  lumps  from  40  to  100  lbs.  and  more  in  weight, 
containing  from  one-fourth  to  one-half  of  pure  metallic  iron, 
intermixed  with  pyrites  and  vitrified  fubflances  refembling 
glafs  and  petrified  fhells,  the  inhabitants  of  frefh-water  lakes. 
Whence  it  is  evident  that  a  number  of  petrifadfions  and  mi¬ 
neralizations  are  performed  by  water  and  air  aflifted  by  the 
eledlric  fluid  alone ;  and  a  number  of  the  operations  of  nature 
have  been  attributed  by  philofophers  to  the  efl'edfs  of  fire,  and 
deemed  volcanic,  which  are  the  efteds  of  the  aqueous  and 
pneumatic  elements. 

In  order  to  afeertain  in  fome  refpedts  the  truth  of  this 
propofilion  by  experiment,  I  caufed  a  quantity  of  gas,  libe¬ 
rated  from  water  by  means  of  fleel  filings  and  vitriolic  acid, 
to  be  received  in  a  glafs  veflTel,  to  which  was  added  carbonic 
acid  from  the  fumes  of  charcoal  and  fulphuric  gas,  with  the 
fine  duft  of  chalk  and  earth,  until  the  whole  appeared  a  dark 
thick  cloud.  The  eledlric  fpark  being  then  pafl'ed  through 
it,  a  flafh  of  light  and  a  fmart  detonation  enfued.  After  this 
operation  the  cloud  became  more  tranfparent,  leaving  at  the 
bottom  of  the  vefl'el  a  quantity  of  water,  with  a  gray  powder, 
evidently  metallic,  mixed  with  earth,  if  the  expermient  had 
been  performed  on  a  larger  Icale,  and  the  ingredients  varied, 
the  refult  might  have  been  more  decided,  and  the  phaenome- 
non  more  accurately  demonftrated. 

This  is  a  fubjedt  that  merits  every  philofophic  invefliga- 
tion.  The  magnitude  of  the  flones  undoubtedly  depends 
on  the  quantity  of  generating  matter,  and  the  height  from 
whence  it  falls ;  yet,  how  flones  of  fuch  a  weight  as  that 
which  fell  in  Yorkfhire  could  be  formed  in  the  air,  might  be 
a  fubjedf  of  doubt,  if  the  fubftance  had  not  been  found  of  the 
fame  nature  as  thofe  which  fell  in  Bohemia  and  Sienna.  But 
it  ought- to  be  confidered  that  thefe  fubflances  are  not  formed 
inftantaneoLis  in  the  clouds:  the  conflituting  matter,  pre¬ 
cipitated  by  the  eledfric  fliock,  is  thrown  by  the  explofion 
to  a  point,  when,  from  the  adlion  of  the  air  in  falling,  it 
becomes  enveloped  in  the  terra  cementium  with  which  the 
matter  is  mixed.  Whence,  the  greater  the  height  or  range 
the  matter  has  to  pafs  through  from  the  time  of  the  eledlric 
flfock,  the  larger  will  be  the  flones.  Moft  if  not  all  the 
meteors  formed  in  the  air  even  at  great  heights  probably 
originate  from  one  caufe :  thofe  which  contain  the  larger 
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portion  of  inflammable  air  lake  fire  at  the  ele6lric  (bock,  and 
produce  thofe  luminous  and  fiery  meteors  fo  aftonifhing  to 
mankind ;  while  thofe  which  contain  lefs  inflammable  matter, 
but  a  greater  quantity  of  the  ferriferous  principles,  are  formed 
into  fire-balls  or  ferruginous  flones  of  different  magnitudes, 
which  defcend  on  the  earth  5  whilft  the  more  light,  or  thofe 
which  are  compofed  only  of  inflammable  g'afes,  mount  into  the 
upper  regions  of  the  atmofphere,  where,  taking  fire,  they  fly 
off  in  luminous  vapours.  The  height  to  which  fome  of  ihefe 
vapours  are  carried  before  they  are  decompofed  is  amazing ; 
reaching  into  regions  where  we  fhould  imagine  the  atmofphere 
would  not  be  of  fufficient  denfity  to  fuflain  them.  But  the 
natural  hiftory  of  the  terreftrial  atmofphere  has  not  yet  been 
fully  inveftigated  ;  nor  the  power  and  effe6ls  of  eleftricity  in 
the  formation  of  lithological,  mineralogical,  Vipgetable,  and 
animal  fubftances  ;• — fubje^ls  that  demand  the  attention  of 
the  moft  able  chemifis  and  fagacious  philofppbers. 

Dublin, 

Sept,  16,  iSoz. 


XXV.  On  the  Hydrometer.  By  William  Speer,  Efq. 

SiLperviJor  and  Ajjaygr  oj  Spirits  in  the  Port  of  Dublin*. 

The  hydrometer,  or  areometer,  as  it  is  called,  is  an  in- 
ffrument  which  afcertaiiis  the  denfity  of  liquids,  weighing 
unequal  maffes  with  the  fame  weight. 

This  inftrument  is  of  great  antiquity,  and  until  lately  it 
was  fuppofed  to  have  been  invented  at  the  end  of  the  fourth 
century,  by  Hypatia,  the  daughter  of  Theon,  thp  celebrated 
mathematician  of  Alexandria  :  but  Mi  Ufebe  Salverte,  in  a 
memoir  on  this  fubje<T,  in  the  Annales  de  Cbimie,  vob  xxii. 
has  demonftrated  its  having  been  invented  by  ArcbimedcvS 
three  hundred  years  before  the  period  in  which  Hypatia  was 
born  ;  and  the  very  elegant  Latin  defeription  he  gives  of  this 
infirument,  from  an  author  of  great  antiquity,  fhows  that, 
in  the  form,  feveral  of  thofe  now  in  ufe  differ  but  little  from 
that  of  the  original  invention. 

This  inftrument,  from  the  facility  and  expedition  with 
which  it  may  be  applied,  has  long  been  in  ufe  for  afeertain- 
ing  the  fpecific  gravity  of  various  kinds  of  liquids ;  but  its 
application  to  the  particular  purpofe  to  which  it  is  now  ufed 
js  comparatively  of  modern  date. 

*■  Extrafled  from  his  “  Enquiry  into  the  Caufes  of  the  Errors  and  Irre¬ 
gularities  which  take  plnce  in  afcertaining  tht  Streogtas  of  Spirituous 
Liquors,  tkc.  London  jSoz.” 
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Until  within  a  period  of  about  forty  years^  the  ftrengths  of 
fpirituous  liquors  were  mohly  afcertained  by  other  modes, 
both  in  Great  Britain,  Ireland,  and  on  the  Continent. 

Proof  by  oil,  by  agitation,  by  firing  gunpowder,  by  alka-r 
line  falls,  and  by  glals  bubbles,  has  been  ufed,  but  in  every 
eafe  found  defedlive ;  and  the  hydrometer  was  at  length  re- 
forted  to,  as  an  inftrument  calculated  to  afcertain  thefe 
llrengths  with  lefs  trouble  and  greater  accuracy. 

do  obtain  indications  of  flrengths  by  it  correctly,  how^- 
ever,  depends  on  circumftances  that  have  not,  until  lately, 
been  fufficiently  underffood  or  afcertained;  on  which  account 
the  inftrument  has  been  complicated  in  various  ways,  by 
weights  and  Hiding  rules :  thefe,  in  fome  cafes,  have  rather 
increafed  than  diminiflied  its  irregularity. 

I  he  objeCl  of  the  following  inquiry  is  therefore  to  bring 
into  one  view  all  the  caufes  of  thole  imperfections  and  irre¬ 
gularities,  and,  by  fo  doing,  to  prepare  the  way  for  their 
removal. 

Thofe  irregularities  have  arifen  from  feveral  caufes.  In 
the  firft  place,  when  Clarke’s  hydrometer  was  conftru6ted 
(forty  years  ago),  the  effects  of  expanlion  by  heat,  and  con- 
traftion  by  cold,  on  the  fpecific  gravity  of  fpirituous  liquors, 
had  not  been  accurately  alcertainedp  nor  was  the  diminution 
of  bulk  by  penetration  (or  concentration,  as  it  is  improperly 
called,)  well  underftood. 

In  this  ftate  of  ignorance  of  thefe  eftecSls,  Clarke’s  hydro¬ 
meter  was  conceived  to  be  a  great  improvement  on  that  which 
had  been  in  ufe  before  it.  Precifely  the  fame  kind  of  advance 
in  improvement  bad  been  made  in  the  Irilh  hydrometer,  fome- 
what  nearly  about  the  fame  period.  The  duty  on  fpirits  in 
both  kingdoms  previous  to  this  time  was  paicf  only  on  two 
denominations,  viz.  fingle  and  double  fpirits  ;  the  former  was 
proof,  or  under  it,  and  the  latter  all  fuch  as  were  over  proof; 
and  this  difcrimination  of  ftrength  was  made  either  by  a  rude 
fort  of  inftrument  which  hardly  defervcd  the  name  of  hydro¬ 
meter,  or  by  dropping  oil  into  the  fpirit:  if  the  oft  floated, 
it  was  called  Angle  ;  if  it  funk,  it,  was  double. 

The  prefent  Irifli  hydrometer  M-as  adopted  about  two  or 
three  years  after  Clarke’s  hydrometer  in  England;  both  of 
which  purporting  to  diferiminate  the  increafe  of  flrenglh  by 
fer  cenlages  lb  as  to  proportion  the  additional  rate  of  duty 

tQ 

As  this  term  occurs  frequently  in  the  follov/ing  eilays,  anfl  may  nor, 
perhaps,  be  clearly  underftood  by  all  my  readers,  it  may  not  be  amil’s  to 
explain  it  here  ;  —  A  fpirituous  liquor  is  faid  to  be  ten  per  cent,  over  hy- 
droinetcr  proof  when  it  is  fo  ftrong  that  one  hurtdred  gallons  of  it  will 
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to  the  relative  increafe  of  overproof,  were  confidered  great 
improvements ;  and  though,  from  the  conftruftion  of  Clarke’s 
hydrometer,  it  was  evident  that  the  variations  oceahoned  by 
change  of  temperature  were  then  fomewhat  known ;  yet  in 
Ireland  the  effedfs  of  thefe  variations  vrere  conceived  fo  im¬ 
material,  and  the  numerous  weights  attached  to  this  inftru-> 
meat,  the  difficulty  of  underftanding  it,  the  certain  delay 
and  probability  of  miftake,  were  confidered  to  be  fo  objedlion- 
ble,  that  it  was  deemed  better  to  ufe  an  hydrometer  which 
paid  no  regard  to  temperature,  than  to  ufe  one  liable  to  fo 
many  other  objedlions.  The  variations  by  the  ordinary 
change  of  temperature  being,  however,  from  one  to  fifteen 
^er  cent.^  this  defedt  in  the  conftrudlion  of  the  Jrifli  hydro¬ 
meter  is  fo  manifeft,  that  it  is  prefumed  it  would  be  a  wafte 
of  time  to  attempt  any  demonftration  of  its  incompetency. 

Although  Clarke’s  hydrometer  has  not  been  conflrudded 
without  a  reference  to  temperature,  yet  this  has  been  at¬ 
tended  to  only  in  part ;  and  the  inftrument  being  otherwife 
very  defedlive,  it  will  be  necefi'ary  to  exhibit  thefe  defedls, 
in  order  that  they  may  be  guarded  againfl;  in  fuch  hydrometer 
as  ffiall  be  adopted  inftead  of  it. 

Till  Clarke’s  hydrometer  was  adopted,  which,  from  the  beff 
information  I  can  obtain,  took  place  about  the  year  1763, 
proof  fpirit  was  made  by  mixing  equal  portions  of  water  and 
the  hrongeft  fpirit  which  could  be  procured  :  but  it  being 
fometimes  difficult  to  obtain  this  proof  fpirit  for  comparifon, 
fuch  a.  mixture  was  made  by  order  of  the  honourable  board 
of  excife ;  and  it  was  found,  that  when  fix  gallons  of  it-were 
mixed  with  one  gallon  of  water,  a  wine  gallon  of  the  mixture 
weighed  feven  pounds  thirteen  ounces  avoirdupoife;  the  board 
therefore  declared,  that  the  fpirituous  liquor,  of  which  the 
gallon  weighed  feven  pounds  thirteen  ounces,  ffiould  be 
reckoned  one  to  fix,  or  one  in  feven  under  proof. 

This  definition  of  proof  was  adopted  in  order  to  accord 
with  a  mode  of  examination  wffiich  had  been  long  in  ufe, 
and  fan6lioned  by  the  board. 

The  hydrometer  faid  to  be  invented  by  Mr.  Clarke  ^  was 

at 

admit  an  addition  of  ten  gallons  of  water  to  reduce  it  to  the  ftrength  of 
proof;  and  it  is  laid  to  be  ten  per  cent,  under  proof  when  one  hundred 
gallons  contain  ten  gallons  of  water  more  than  proof  contains. 

*  In  1772  the  States  of  Languedoc  offered  a  premium  for  the  befV  me¬ 
moir  on  the  fubjedl  of  alcertaining  the  ftrength  of  brandies.  This  pre¬ 
mium  was  adjudged,  by  the  Royal  Society  of  France,  to  M.  Bories,M.  D. 
'vhofe  invfciligation  and  experiments  on  this  difficult  fubjeft  have,  I  hum¬ 
bly  conceive,  been  lurpalTed  only  by  thofe  of  the  Royal  Society  in  this 
CQuncry.  Speaking  of  the  various  methods  he  had  tried,  he  fays ;  “  J  eus 
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at  this  period  brought  forward,  which  having  a  fet  of  weight*? 
correfponding  to  the  above-mentioned  mixture  of  water  and 
proof  fpirit,  and  the  mixture  of  one  to  tix,  or  one  in  feVen, 
being  that  only  which  weighed  an  exa^.t  number  of  pounds 
and  ounces,  without  a  fradfional  part,  per  gallon,  by  the 
ftatute  of  the  2d  of  George  HI.  this  obfeure  mode  of  afeer- 
taining  proof  was'adoptcd.  At  this  tin^.e,  the  effedfs  of  heat 
and  cold,  on  the  trial  of  the  ilrength  of  Ipariis  by  the  hydro¬ 
meter,  had  not  been  clearly  underltood  ;  and  though  Clarke's 
hydrometer,  which  was  then  adopted,  by  having,  in  addition, 
to  the' weights  ufed  for  afeertaining  the  itrengths  of  fpirits, 
another  fet  of  weights  called  weather  weights,  adapted  to 
feveral  temperatures,  is  a  demon ftration  that  thele  effehls 
were  not  altogether  unknown;  yet  they  were  confidered  ib 
immaterial  as  not  to  require  the  mention  of  temperature  in 
the  ahh  of  parliament.  This  omitlion  lias  added  conliderably 
to  the  irregularities  of  the  various  hydrometers  fince  in  ufe, 
as  by  it  the  legal  flandard  for  proof  is  rendered  very  uncer¬ 
tain,  and  will,  by  the  ordinary  change  of  temperature,  vary 
from  five  to  fix  per  cent. 

J  here  bey  leave  to  quote,  an  obfervati(')n  of  fir  Charles 
Blagden,  from  the  Proceedmgs  ol'  die  Royal  Society  in  1790, 
in  his  Report  on  the  beft  Meihod  of  proportionating  the 
Excife  Upon  Spirituous  Liquors  made  by  Delire  of  Govern-' 
ment : 

Bv  the  abf  of  2d  Georye  III.  it  is  ordered,  that  the 
g^allon  of  brandy  or  fpirits,  of  the  firength  of  one  to  fix  under 
proof,  fball  be  taken  and  reckoned  at  ieven  pounds  thirteen 
ounces  (which  is  unclerffood  by  the  trade  to  mean  55  of 
heat).  Hence  taking. the  weight  of  a  gallon  of  water  at  the 
lame  heat  to  be  Sib.  50Z.  and  66  parts,  ihe  i’ljecific  gravity 
of  this  diluted  fpirit  will  be  found  9335  at  60:  this  Ipecilic 
gravity  indicates  a  mixture  of  107  grains  of  water  with  100 
grains  of  pure  fpirit ;  whence,  bv  a  computation  founded  on 
the  tables  in  tliis  report,  the  fpeeilic  gravity  of  proof  fpirit 
will  come  out  916  :  but  the  rules  of  eorredf  ion  belonging  to 
Dicas  and  Quin’s  hydrometer  give?  the  fpeeilic  gravity  of  proof 
fpirits  about  922,  at  55,  equivalent  to  920,  at  60.  'fhe 
former,  916,  correfponds  to  a  mixture  of  100  parts  ufljint 
with  62  by  meafure,  or  75  by  weight  of  water  ;  and  the  lat¬ 
ter,  920,  to  a  mixture  of  ico  parts  ot  ipirit,  and  66  by  mc.i- 

r^cours  a  la  merhode  dc  F,.ibren!icit  :  j'ai  vn  dtpuis,  (ni'ellt  avc  it  tic  ndto 
cn  ulage  par  M.  Rriilon.  J  tpiitnds  par  cctre  n'ctluHlc  clI'c  dt  I’ardoiia*- 
tiC  par  Fahrenht’t.  ct  fuivi  par  Clarke;  tt  Dctiiauiors.'’  tic  ahti- 

wards  delcribes  the  infirumenr,  and  ceiMiernns  it  t<jr  ir^  compiicnt  <>■  s, 
and  being  improperly  graduateei  :  from  thi;-.  v  v’ould  appear  ti.al  lliis  ii  - 
fuument  was  invcuieci  by  i  alireaheit,  and  not  by  Clarke. 
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fare,  or  8o  by  weight  of  water.  The  dlTerence  is  confidem-4 
bie,  but  the  firft  is  undoubtedly  nioft  conformable  to,  the 
exiibng  acls  of  parliament:  if,  therefore, -it  be  thous;ht  right 
to  preferve  the  term  proof  fpirit  in  our  excite  laws,  it  may  be 
imderftood  to  mean  tpint  whofe  fpecific  gravity  is  916,  and 
which  is  compofed  of  100  parts  of  redlified  fpirit  at  825,  and 
62  parts  of  water,  by  mealure,  or  75  by  weight;  the  whole 
•at  60  degrees  of  heat. 

hrorn  this  extract  it  appears  there  are  no  lets  than  three 
imperfecSlions  in  this  manner  of  defining  proof  fpirits.  Firft, 
the  fpirit  defined  is  not  proof,  but  another  fpirit,  one  to  fix, 
or  one  in  feven,  under  proof,  requiring  a  fubfequent  procefs 
to  make  proof :  fecondly,  the  difficulty  of  procuring  an  cx'a^ 
gallon  meafure. 

I  he  late  ingenious  Mr.  Ramfden^  in  a  publication  on  this- 
fubje^ft,  printed  in  1792,  fpeaking  of  the  ftandard  of  proof, 
fays  :  Hydrometer^makers  differ  on  this  point  7^  per  cent, 
and  government,  to  avoid  difputes,  have  been  under  the  ne- 
ceffity  of  paffing  an  adt  to  conftitute  Clarke’s  hydrometer  (for 
a  ffiort  time)  the  only  legal  one,  though  it  is,  in  all  proba¬ 
bility,  as  vague  as  any  of  the  others,  particularly  in  fpirits 
confiderably  higher  than  proof.  An  oblfacle  to  aicertaming 
this  term  (fays  he)  arifes  from  the  difficulty  of  obtaining 
tically  the  exadl  capacity  of  our  gallon  meafure:  it  is,  in¬ 
deed,  ftated  to  contain  231  cubic  inches;  yet,  notwithftand- 
ing  the  great  pains  taken  by  a  committee  of  the  houfe  of 
commons,  about  the  year  17585  for  that  purpofe,  affifled  by 
feveral  ingenious  mechanics,  this  point  was  left  undeter¬ 
mined.  The  method  they  ufed  was  making  hollow  cubes 
of  different  dimenfions,  from  one  inch  upwards,  which  were 
executed  with  great  care  by  the  late  Mr,  J.  Bird,  and  are  now 
m  the  repofitory  of  the  houfe  of  commons  :  but  whoever  con- 
hders  the  difficulty  of  making  an  exa6l  cube,  and  that  of 
afeertaining  the  infide  calibre  with  precifion,  muft  be  fenfible 
that  no  great  reliance  can  be  had  on  the  exadlnefs  of  a  gallon 
meafure  obtained  by  this  method.” 

Thirdly,  that  no  temperature  being  mentioned,  the  ftrength 
is  doubtful ;  and  though  hr  Charles,  in  this  part  of  his  Re¬ 
port  (which  has  not,  L  believe,  been  contradidled),  fays  the 
trade  confiders  the  temperature  to  be  55,  and  that  proof  fpirit 
ffiouid  be  as  he  hates,  by  the  unerring  teh  of  the  fpecific 
gravity  916,  at  60,  (and  which  would  l>e  9 18,  at  55 ;)  yet 
the  fpecific  gravity  of  proof  fpirit,  by  Clarke’s  hydrometer, 
is  924,  at  55  of  temperature. 

From  this  it  appears,  that  even  Quin’s  and  Dicas’s'  ffilhd- 
ards  of  proof  are  erroneous  to  an  e.xtent  of  three  per  cent. ; 

and 
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and  that  Clarke’s  is  nearly  four  and  a  half  different  from  the 
ftrength  prefcribed  by  the  ftatute :  this  is  fuppofing  the  tem^ 
perature  to  be  what  fir  Charles  fays  it  is  confidered  by  the 
trade. 

In  Ireland  the  ftandard  of  proof  is  flill  more  uncertain,  no 
definition  of  it  whatever  appearing  on  the  ftatate_,  but  refting 
folely  on  the  pra6tice  which  prevailed  in  England  prior  to  the 
sd  of  his  prefent  majefty,  viz.  mixing  water  Vvdth  an  equal  por¬ 
tion  of  rectified  fpirits  of  wine,  as  it  is  called,  no  fpecific  gra¬ 
vity  of  the  fpirit  mentioned,  and  the  fpirit,  called  redfified  fpirit 
of  wine,  differing  materially  in  point  of  ffrength  :  neither  has 
the  temperature  been  attended  to,  the  hydrometer  there  hav¬ 
ing  no  thermometer  attached  to  it  ;  the  ffandard  of  proof  has 
confequently  become  juft  what  the  maker  of  the  Irifh  hy¬ 
drometer  pleafed  :  the  generally  received  opinion,  however, 
fuppofes  it  to  be  nine  per  cent,  over  Englifti  hydroiiieter 
proof. 

Two  material  imperfedlions  appear  in  Clarke’s  hydrometer, 
excluftve  of  its  complexity;  namely,  that  neither  variations 
of  temperature,  nor  the  gradations  of  ftrengths,  have  been, 
fnfficiently  attended  to  :  with  refpedt  to  the  former  of  thefe, 
the  fame  weather-weight  (as  it  is  called  by  the  trade)  is  ufed, 
though  the  temperature  fliould  vary  four  or  five  degrees. 

The  inventor,  forefeeing  that  this  was  liable  to  weighty 
objedlions,  conceives  he  has  guarded  again  ft  it  by  the  direc¬ 
tion  he  gives  in  a  N.  B.;  but  this  N.  B.,  fo  far  from  remov¬ 
ing  doubts,  only  ferves  to  increafe  them  ;  the  words  about 
and  near  leaving  room  for  much  to  be  gueffed  at,  and  much 
more  to  be  apprehended,  where  the  important  points  it  al¬ 
ludes  to  are  fo  loofely  and  indiftinfitly  defined. 

May  I  be  permitted  in  this  place  to  explain  the  confe- 
quences  of  this  mode  of  iiiciudiug  four  or  five  degrees  of  tem¬ 
perature  to  be  indicated  by  the  fame  weight,  by  ftating  a  cafe 
that  has  frequently  occurred  ? — A  merchant  in  Ireland  ftiipa 
for  London  a  quantity  of  fpirit,  and  previous  to  its  fibip- 
nient  examines  the  ftrength  bv  Clarke’s  hydrometer;  he 
adjufts  the  ftrength  to  be  feme  what  lefs  than  lo  per  cent, 
(fuppofe  9  )  over  hydrometer  proof,  the  ftrength  allowed  to 
be  importable  without  an  augmentation  duty  :  this  fpirit  is 
per  fpecific  gravity  910,  temperature  55*  Suppofe  it  to  be  ar¬ 
rived  in  London,  but  the  temperature  is  then  60;  notwith- 
ftandlng  this  increafe  of  temperature  (of  5  degrees)  the  fame 
weather-weight  continues  to  be  ufed  in  trying  the  ftrength  in 
England  which  was  applied  in  Ireland  :  by  this  increafe  of 
temperature,  the  ftiecific  gravity  being  diminiftied  to  907  Hhs, 
when  it  comes  to  be  proved  in  London,  by  the  fame  hydros 
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meter,  it  then  appears  to  be  full  one  and  a  half  per  cent, 
ftronger  than  when  it  was  Ihipped,  and  will  now  be  found  to 
be  II  per  cent,  over  proof.  Should  this  fpirit  be  a  foreign 
one,  viz.  brandy  or  geneva,  it  muft  pay  the  entire  augment¬ 
ation  duty  of  II  per  cent.;  whereas,  if  the  temperature  was 
fufficiently  difcriminated,  it  fhould  have  paid  no  augmenta¬ 
tion  duty  whatever. 

That  this  cafe  is  not  merely  a  fuppofition,  is,  I  believe, 
well  known  to  feveral  refpe6lable  merchants  in  London,  to 
whom  confignments  of  foreign  fpirits  have  been  made  from 
Ireland,  and  who,  in  feveral  inttances,  have  been  obliged  to 
pay  this  augmentation  duty  of  1 1  per  cent.  Here,  therefore, 
the  inftrument  proves  its  own  errors;  nor  can  additional 
weights  remedy  it. 

Ibhe  principle  on  which  it  is  conftruHed  fuppofes  that  the 
ratio  of  expanfon  by  heat  is  the  fame  in  ftrong  as  in  weak 
fpirits ;  the  fame  weight  for  temperature  is  therefore  applied 
to  both  :  this  is  totally  erroneous,  and  is  demonftrable  thus  : 

Suppofe  a  weak  fpit  it  to  be  tried,  the  fpecific  gravity  of 
which,  at  the  temperature  of  35,  is  960*48,  let  the  tempe¬ 
rature  be  increafed  to  70,  the  fpecific  gravity  will  be  948*13  ; 
the  diminution,  confequently,  is  12*35. 

Suppofe  next,  the  fpirit  under  trial  to  be  a  drong  one,  and 
is  per  fpecific  gravity  at  35,  843*49;  increafe  the  tempera¬ 
ture,  as  in  the  firft,  to  70,  the  fpecific  gravity  will  be  only 
827*01*  diminution  in  this  fpirit  16*48 ;  difference  in  the  ratio 
of  expanfion  4*13  ;  this  difference  making  full  three  per  cent, 
by  the  hydrometer,  and  thus  demonflrating  a  radical  defedt 
in  the  inffrument  which  cannot  he  cured  by  additional  weights. 

The  fpirituous  liquors  of  commerce  being  mixtures  of  pure 
fpirit  and  water,  and  the  value  of  this,  and  the  duty  to  be 
paid  on  it,  depending  on  the  quantities  of  the  former  which  f 
are  contained  in  the  mixture,  it  becomes  neceffary  to  afcertain  , 
the  proportion  in  which  it  enters  into  every  fuch  mixture. 

The  eafieff  and  mod  expeditious  mode  of  afcertaining  this 
is  by  an  hydrometer,  which  adts  on  the  following  well-known 
principles  of  hydroftatics. 

A  folid  body  defcends  in  a  liquid,  becaufe  it  is  heavier  than 
an  equal  bulk  of  the  liquid  :  and  it  defcends  with  a  force  or 
weight  equal  to  the  excefs  of  its  own  weight,  over  the  weight 
of  an  equal  bulk  of  the  liquid;  or,  if  it  be  lighter  than  an 
equal  bulk  of  the  liquid,  it  afcends  with  a  force  proportioned 
to  the  difference  of  weights  ;  but  if  it  be  of  the  fame  weight 
as  an  equal  bulk  of  the  liquid,  it  will  remain  w^here  it  is 
placed. 
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Hence  it  is?  evident  that  every  variation  of  gravity  lii  the 
liquid  will  affe6l  the  indication  on  the  hydrometer. 

This  gravity  is  known  by  the  term  fpec'ijic  gravity  ;  and  as 
the  fpecific  gravity  of  liquids  is  not  abfolnte,  but  relative,  this 
can  only  be  determined  by  eomparifon :  the  firft  operation, 
therefore,  confifts  in  getting  one  whofe  abfolute  weight  is 
known,  in  order  to  ferve  as  a  fixed  point,  and  to  determine, 
in  its  turn,  a  eomparifon  of  the  denfity  of  the  liquid.  Pure 
water  having  always  been  confidered  the  beft  ftandard  for  this 
purpofe,  the  term  fpecific  gravity  is  moft  readily  defined,  by 
faving,  that  it  is  as  the  weight  of  the  liquid  is  comparatively 
with  pure  water :  for  infiance,  if  a  phial,  which  holds  pre- 
cifelv  I ooo  grains  of  water,  holds  only  grains  of  a  fpi- 
rituoLis  liquor,  the  fpecific  gravity  of  this  fpirit  is  faid  to  be 

But  as  fpirits  expand  by  heat,  and  contradf  by  cold,  this 
fpecific  gravity  varies  according  to  the  degree  of  the  heat  of 
the  liquor,  which  is  called  its  temperature :  therefore  it  is 
neceifary  firfi  to  afeertain  what  that  may  be,  and  it  is  done 
very  accurately  by  the  thermometer.  And  in  the  experi¬ 
ment  mentioned,  fuppofingthe  temperature  to  have  been  55, 
if  the  fpirit  be  heated  to  70,  the  fpecific  gravity  will  be  di- 
minifhed  to  915 ‘  ;  and,  if  afterwards  it  be  cooled  down  to* 
35  degrees  of  temperature,  it  will  be  found  to  have  increafed 
to  9gOy. 

This  is  a  very  convenient  manner  of  trying  and  expreinng 
what  the  fpecific  gravity  of  the  liquor  may  be;  and  as  I  Ihall 
hereafter  have  occafion  to  ufe  the  term  frequently,  I  hope  I 
fliall  be  excLifed  for  explaining  it  in  this  place. 

All  the  variations  of  the  fpecific  gravity  of  fpirituous  liquors, 
and  the  caufes  of  them,  may  be  comprifed  under  the  follow¬ 
ing  heads,  viz. 

ift,  Thofe  arifing  from  heat  and  cold  ;  adly,  A  difference 
in  the  proportions  of  the  fpirit  and  water:  and,  3dly,  The 
effecls  of  penetration  (or,  as  it  is  called,  concentration), 
which  takes  place  on  the  mixture;  all  of  which,  being  fa 
clearlv  defined  by  fir  Charles  Blagden,  in  his  Report  on  this 
fubjeCfi,  in  the  fecond  part  of  the  8oih  volume  of  the  Tranf- 
adlions  of  the  Royal  Society,  1  fiiall  beg  leave  to  give  it  in 
his  words,  and  lament  that  the  propofed  limits  of  this  work 
will  not  permit  me  to  give  the  entire  Report,  every  paragraph 
of  which  I  conceive  to  be  important,  and  demonftraies  the 
difficulties  with  which  this  fubjedl  is  enveloped,  and  very 
clearly  points  out  the  wav  to  remove  them. 

“  Though  (fays  fir  Charles)  various ,  indications  of  the 

ftrength& 
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ftrengths  of  fplrltnous  liquors  have  been  devlfed,  applicable 
in  a  grofs  manner  to  a  general  uie,  it  is  well  known  that  no 
method  admits  of  real  accuracy  but  that  of  the  fpecilic  gra¬ 
vity.  The  weights  ol  an  equal  bulk  ol  water  and  pure  fpirit 
differ  from  one  another  by  at  lead  a  hxth  part  of  the  weight 
of  the  former ;  whence  it  is  obvious,  that  when  thofe  two 
fluids  are  mixed  together,  the  compound  muft  have  fome 
intermediate  fpectfic  gravity,  approaching  hearer  to  that  of 
water  or  pure  ipirit,  as  the  former  or  the  latter  is  the  more 
predominant  ingredient. 

^\/(-re  it  not  for  a  certain  effedl  attending  the  mixture 
or  vyater  and  fpirit,  which  has  been  called  their  mutual  pe¬ 
netration,  the  fpecific  gravity  of  thefe  compofitions,  in  a 
given  degree  of  lieat,  w’ould  be  Amply  in  the  arithmetical 
proportions  of  the  quantity  of  each  of  the  fluids  enterino-  into 
them. 

“  But  whenever  different  fubftances,  which  have  a  flrong 
tendency  to  unite  together,  are  mixed,  the  relulting  compound 
k  found  to  occupy  lefs  fpace  than  the  fubftances  forming  it 
held  in  their  feparate  ftate;  wherefore  the  fpecific  gravity  of 
fuch  compounds  is  always  greater  than  would  be  given  by  a- 
fimple  caicnlation  from  the  volume  of  their  ingredients, 
u^ li  it  be  a  general  fa  cl,  that  fuch  a  decreafe  of  bulk 
takes  places  on  the  mixture  of  fubftances  which  have  a  che-t 
mical  attraclion  for  each  other 5  yet  the  quantity  of  this  di¬ 
minution  is  difl'erent  in  them  all,  and,  under  our  prefent  ig¬ 
norance  of  the  intimate  compofitioii  of  bodies,  can  be  deter¬ 
mined  by  experiment  only.  To  afcertain,  therefore,  the 
quantity  and  law  of  the  condenfation  refulting  from  this 
mutual  penetration  of  water  and  fpirit,  was  the  firft  objedt 
to  which  the  following  experirnents  were  diredled. 

All  bodies,  in  general,  expand  by  heat :  but  the  quan¬ 
tity  of  this  expanfion,  as  \yefl  as  the  law  of  its  progreflion, 
are  probably  not  the  fame  in  any  two  fubftances.  In  water 
and  Ipirit  they  are  remarkably  different.  The  whole  expan¬ 
fion  of  pure  fpirit,  from  30°  to  ioo°  of  Fahrenheit’s  thermo¬ 
meter,  is  not  lets  than  i-25th  of  its  whole  bulk  at  30°; 
whereas  that  of  water,  in  the  fame  interval,  is  only  i- 143th 
of  its  bulk.  The  laws  of  their  expanfion  are  ftill  more  dif¬ 
ferent  than  the  quantities.  If  the  expanfion  of  quickfilver 
fle,  as  ufual,  taken  from  the  ftandard  (our  thermometers 
being  conftrudled  with  that  fluid),  the  expanfion  of  fpirit 
is,  indeed,  progreflively  increaling  with  refpedl  to  that  ftand¬ 
ard,  but  not  much  fo  within  the  above-mentioned  interval; 
whilft  water  kept  from  freezing  to  30",  which  may  eafily  be 
done,  Will  abfolutely  contract  as  it  h  heated,  for  ten  or  more 
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degrees,  that  Is,  to  40°  or  42°  of  the  thermometer,  and  Wll! 
then  begin  to  expand  as  its  heat  is  augmented,  at  firft  flovvly^ 
and  afterwards  gradually  more  rapidly,  fo  as  to  obferve  upoil 
the  whole  a  very  increaling  progreffion. 

Now  mixtures  of  thefe  two  fubftances  will,  as  may  be 
fuppofed,  approach  to  the  lefs  or  the  greater  of  thofe  progref- 
fions,  according  as  they  are  compounded  of  more  fpirit  ot 
more  water;  whilft  their  total  expanfion  will  be  greater  ac¬ 
cording  as  more  fpirit  enters  into  their  compofition  :  but  the 
exadf  quantity  of  the  expanfion,  as  well  as  the  law  of  the  pro- 
gretfion,  in  all  of  them,  can  be  determined  only  by  trials. 
Thefe  were  therefore  the  iwo  other  principal  obje^s  to  be 
afcertained  by  experiment.’^  Sir  Charles  then  proceeds  to 
defcribe  thofe  various  experiments,  and  which  are  too  long 
to  admit  an  infertion  of  them  here;  but  from  a  perufal  it  will 
be  perceived  they  were  conducted  with  a  degree  of  patient 
inquiry,  minutenefs  of  attention,  and  accuracy  of  inveftiga- 
tion,  feldom  to  be  met  with,  and  which,  with  the  calcula- 
tions/sgToimded  on  them  by  Mr.  Gilpin,  clerk  of  the  fociety, 
and  publifhed  in  the  Tranfadlions  for  1794,  have  removed 
thole  obfcurities  with  which  the  fubje6f  had  heretofore  been 
enveloped. 

Thefe  celebrated  experiments,  and  the  table  deduced  from 
them,  have  been  minutely  examined  by  feveral  of  the  ablefi: 
philofophers  in  Franee  and  various  other  parts  of  the  conti¬ 
nent,  and  they  are  allowed  to  be  what  Mr.  Nicholfon  (who 
has  alfo  minutely  examined  them),  in  his  Chemical  Dic¬ 
tionary,  fays,  may  be  confidered  as  fundamental  refults;  and 
it  is  fomewhat  remarkable  that,  fince  their  publication  in 
1794,  no  perfon  has  hitherto  availed  himfelf  of  the  important 
information  they  contain,  as  a  foundation  for  putting  a  pe¬ 
riod  to  thole  irregularities  and  uncertainties  which  have  been 
fo  long  and  fo  univerfally  complained  of. 

That  hydrometers  fhould  be  complicated  in  their  flruc- 
tures,  and  erroneous  in  their  indications,  previous  to  this 
period,  is  not  to  be  wondered  at. 

The  fpecific  gravity  of  the  fpirit,  which  is  the  foundation 
of  the  hydrometer  indication,  was  but  little  attended  to ;  and 
thofe  variations  which  take  place  in  the  fpecific  gravity, 
through  the  feveral  caufes  above  mentioned,  having  never  be¬ 
fore  that  period  been  precifelv  afcertained,  hydrometers,  in- 
Ifead  of  being  graduated  by  this  unerring  tefi,  have  been  gra¬ 
duated  by  comparifon  with  another  infirurnent,  called  a 
ftandard,  but  no  means  have  been  pointed  out  to  prove  that 
this  ftandard  was  corree^b. 

Thefe  tables  of  Mr.  Gilpin,  however,  furnlili  fuch  elemen- 
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tary’inforrmatlon  as  has  enabled  me,  by  the  addition  of  four 
columns,  to  remove  all  doubts  and  uncertainties  on  the  fub- 
je6l,  by.demonhrating,  from  the  fpecific  gravity  of  the  fpi- 
rituous  liquor,  what  the  hydrometer  indications  ihould  be 
of  everv  gradation  of  ftrength. 

In  the  Report,  which  accompanies  thefe  tables,  fir  Charles 
Blagden  makes  an  obfervation  which  firfi;  fuggefted  to  me  the 
utility  of  thefe  additional  columns. 

It  may  very  probably  be  thought  right  (fays  he),  for  the 
future  ufe  of  the  revenue,  to  compute  another  fet  of  tables, 
in  which  thv  degrees  of  heat  ftanding  at  the  head  of  each 
table,  the  firfi;  column  of  it  fhall  be  even  numbers  of  fpecific 
gravity.  This  would  be  proper  for  looking  out  at  once  the 
quantities  of  fpirit  and  water  in  a  mixture  from  its  heat  and 
fpecific  gravity.'*'’ 

Sir  Charles,  by  this  obfervation,  alludes  not  to  the  means 
of  obtaining  the  hydrometer  indication,  but  to  an  opinion  he 
had  given  in  his  firfi;  Report,  in  1790,  that  the  fimplefi;  and  the 
mofi;  equitable  way  of  levying  the  duty  on  fpirituous  liquors 
would  be  to  confider  pure  fpirit  as  the  true  and  only  excife- 
able  matter,  inftead  of  the  relation  to  the  ftandard  of  proof, 
and  for  calculatins;  which  one  column  of  the  table  is  a  deci- 
mal  multiplier,  to  afeertain  the  proportion  of  this  in  any  given 
quantity  of  a  fpirituous  liquor;  an  idea  which  certainly  is  in¬ 
genious,  and,  at  firfi;  view,  appears  to  have  the  recommenda¬ 
tion  of  fimplicity :  but  as' every  diferimination  of  ftrength 
would  require  an  operation  of  figures,  fradlions  would  un¬ 
avoidably  occur,  from  which,  and  the  delay  and  danger  of 
errors  in  thefe  operations,  this  mode,  I  conceived,  had  been 
confidered  pradlically  inconvenient,  and  therefore  was  not 
adopted. 

The  relation  to  the  ftandard  of  proof  having  been  long  re¬ 
cognized  by  the  different  ftatutes,  and  in  commerce,  I  thqught 
it  probable  it  would  not  be  laid  afide;  nor  was  it,  as  I  con¬ 
ceived,  neceifary  to  do  fo  when  a  means  prefented  itfelf  of 
rendering  this  relation  to  proof  equally  correbt  as  that  which 
he  pointed  out:  and  the  new  fet  of  tables,  which  at  firfi;  I 
apprehended  he  was  about  to  deferibe  as  ufeful  for  the  reve¬ 
nue,  were  thofe  which  would  deduce  the  hydrometer  indica¬ 
tion  of  ftrength  from  the  fpecific  gravity  of  the  fpirit  at  a 
given  temperature.  A  table  for  this  purpofe  would,  I  con¬ 
ceived,  be  importantly  ufeful  on  feveral  accounts:  ift,  it 
would  aftbrd  a  mode  of  graduating  an  hydrometer  on  a  cer-  ^ 
tain  principle;  and,  adly,  that  as  it  furniihed  a  ftandard* for 
every  gradation  of  ftrength,  errors  could  be  difeovered  in  thofe 
inftruments  that  .have  been  graduated  by  the  delufive  mode  of 
VoL.  XIV.  No.  54,  comparifoii;, 
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coniparifon,  many  of  whofe  difcriminations  of  ftrength  beingy 
as  I  had  reafon  to  believe,  merely  conjedlural. 

Before  I  proceed  to  explain  Mr.  Gilpin’s  tables,  and  the 
columns  added  to  them,  it  becomes  neceflary  to  define  what 
is  meant  by  the  term  pure  fpirit^  and  to  inquire  whether  the 
fpirit  which  fir  Charles  defcribes  can  with  propriety  be  called 
fuch . 

The  firfi:  ftep  (fays  he,  in  the  Report  made  on  this  fub- 
je61:  in  1790)  towards  a  right  performance  of  the  experiments, 
was  to  procure  the  two  fub fiances  with  which  they  were  to 
be  made,  as  pure  as  poffible.  Diflilled  water  is  in  all  cafes 
fo  nearly  alike,  that  no  difficulty  occurred  with  regard  to  it; 
but  the  fpecific  gravity  of  pure  fpirit,  or  alcohol,  has  been 
given  fo  very  differently  by  the  authors  who  have  treated  of 
it,  that  a  particular  fet  of  experiments  appeared  neceflTary  for 
determining  to  what  degree  of  ftrength  re.flified  fpirit  could 
conveniently  be  brought.  The  perfon  engaged  to  make  thefe 
experiments  was  Dr.  Dollfufs,  an  ingenious  Swifs  gentleman, 
then  in  London,  who  had  diftinguifhed  himfelf  by  feveral 
publications  on  chemical  fubjedfs.  Dr.  Dollfufs,  having  been 
furnifhed  by  government  with  fpirit  for  the  purpofe,  reiSfified 
it,  by  repeated  and  flow  diftillations,  till  its  fpecific  gravity 
became  flationary  in  this  manner  of  operating :  he  then 
added  dry  cauftic  alkali  to  it,  let  it  ftand  for  a  few  days, 
poured  off  the  liquor,  and  diftilled  it  with  a  fmall  addition  of 
burnt  alum,  placing  the  receiver  in  ice.  By  this  method  he 
obtained  a  fpirit  whofe  fpecific  gravity  was  8188,  at  60  of 
heat.  Perceiving,  however,  that  he  could  not  conveniently 
get  the  quantity  of  fpirit  he  wanted  lighter  than  82527,  at 
60,  he  fixed  upon  that  flrength  as  a  ftandard. 

Several  highly  refpeilable  authorities  might  be  produced 
to  prove  this  fpecific  gravity  to  be  a  proper  flandard  for  pure 
fpirit, 

[To  be  continued.] 


XXVI.  A  JJj or t  Account  of  the  Mammoth,  ^  Mr.  Rem- 

BllANDT  PeALE 

PIE  mammoth  is  fo  called  from  the  Ruffian  name,  fup- 
poied  to  have  been  derived  from  the  Hebrew  Behe^notb^ 
Job,  chap.  xl.  It  is  properly  continued,  both  words  being 
expreffive  of  a  large  and  extraordhiary  animal. 

For  a  number  ot  years  paft  many  large  and  extraordinary 

*  Communicated  by  the  Author* 

bones 
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bones  and  teeth  have  been  difcovered  both  in  Siberia  and 
America,  which  at  firil  were  generally  attributed  to  the  ele¬ 
phant  *,  except  fome  very  large  teeth  of  the  carnivorous  kind 
totally  different  from  thofe  of  any  animal  know'n. 

In  Siberia  they  wTre  attributed  to  the  mammbth,  whofe 
fabulous  exiftence  they  fuppofed  to  be  under  ground,  and  of 
which  Ilkrand  Ides  pretends  to  give  a  defcription.  In  North 
America  thefe  large  bones  and  carnivorous  grinders  have 
been  found  in  great  abundance  on  the  Ohio  and  its  tributary 
ftreams,  w^aflied  from  their  banks,  or  difcovered  by  digging 
in  fait  moraffes  in  the  neighbourhood  of  Cincinatti;  w^here 
they  are  found  intermixed  with  the  bones  of  buffaloes  and 
deer,  which  a  tradition  of  the  Indians  hates  to  have  been  de- 
ftroyed  by  a  herd  of  thefe  animals  which  came  upon  them 
from  the  north.  This  event  happened,  the  Indians  believe,  as  a 
puniflmient  for  their  fms ;  but  they  fay  the  good  fpirit  at  length 
interpoled  to  fave  them,  and,  feating  himfelf  on  a  neighbour¬ 
ing  rock,  where  they  fliow  you  the  print  of  his  feat  and  of 
one  foot,  hurled  his  thunderbolts  among  them.  All  were 
killed  except  one  male,  who,  prefenting  his  forehead  to  the 
fhafts,  fliook  them  off,  until,  at  length  wounded,  he  fprung 
over  the  Wabafli,  the  Illcnois,  and  the  Great  Lake,  where  he 
flill  lives. 

Thefe  bones  were  forwarded  with  great  eagernefs  to  ail 
parts  of  Europe,  and  depofited  in  mufeums,  w'here  they  at- 
tra6led  the  curiofity  of  all  naturalifts,  whofe  conje6lures  and 
theories  on  them  were  very  various,  until  Dr.  Hunter,  by  a 
more  accurate  comparifon  between  them  and  the  bpnes  of 
other  animals,  determined  that  they  muff  have  belonged  to  a 
large  non-defcript  animal  of  the  carnivorous  kind,  fomewhat 
refembling  the  hippopotamus  and  the  elephant,  yet  effcntialiy 
different  from  both. 

The  fubjedf  is  now  completely  elucidated.  Not  long  fince 
fome  farmers  in  the  State  of  New  York,  in  America,  digging 
marie  from  their  morafles  in  the  neighbourbod  of  New- 
Windfor,  accidentally  difcovered  feveral  of  thefe  bones,  which 
were  prcl'erved  bv  phyficians  in  the  neighbourhood.  In  the  au¬ 
tumn  of  1801,  my  father  Charles  W.  Peale  and  myfelf,  having 
obtained  poffcffion  of  thefe  bones,  perfevered  for  nearly  tbrcQ 
months,  at  the  expenfe  of  much  time,  labour,  and  money,  in 
a  fearch  for  the  remainder  of  the  animal  3  and  were  fprtiu 

'•*'  Naturalifts  were  led  to  this  idea  in  confequence  of  finding,  in  a  few 
inftances  in  America,  but  frequently  in  Siberia,  foma' large  graminivorcui 
teeth,  which  probably  belonged  to  an  animal  of  the  elephant  kind,  thouga 
certainly  of  dilferetit  fpecies  from  any  known  :  thefe  teeth  are  remarkablr  for 
in  the  number  gf  iamellated  veins  of  enamel  which  pervade  them. 

h  a  naw 
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nate  enough  to  obtain  two  Ikeletons,  found  in  two  dlfi:in<3: 
fituations,  and  unmixed  with  bones  of  any  other  individual 
whatever:  one  of  thefe  is  preferved  in  the  Mufeum  at  Phila¬ 
delphia,  and  the  other  is  now  exhibiting  in  the  Old  Academy- 
room,  Pall-Mall,  previoufly  to  its  being  taken  to  Ikiris. 

The  fkeleton  of  the  mammoth  bears  fome  general  refem- 
blance  to  that  of  the  elephant,  yet  on  examination  even  the 
general  figure  is  found  to  be  confiderably  different ;  princi¬ 
pally  in  the  effeft  of  the  tufks,  fl;ru<ffure  of  the  head,  promi¬ 
nence  and  pointediiefs  of  the  back  over  the  flioulders,  its 
great  defcent  thence  to  the  hips,  together  with  the  compara¬ 
tive  hnallnefs  of  the  body  and  the  neceffarilv  detached  effe61 
of  the  hind-legs — -proofs  of  greater  adtivity  than  in  the  ele¬ 
phant.  On  a  clofer  examination,  the  charafteriftic  features 
are  greatly  multiplied;  and  with  refpeft  to  the  hind-legs,  the 
idea  of  aftivity  is  confirmed  from  the  llru£turc  of  the  thigh¬ 
bones,  which  are  extremely  broad  and  flat,  and  well  adapted 

•  for  great  exertions  of  ftrength,  beyond  that  of  the  elephant, 
whofe  thigh-bones  are  not  fiat,  but  round.  This  effedl  of 
ffrength  likewife  prevails  in  the  ribs,  which  are  of  a  very  un- 
ufuai  firudfure,  being  bent  eelgewife  and  having  their  greateft 
thicknefs  at  top,  gradually  becoming  fmaller  towards  their 
jundlion  with  the  cartilage;  whereas  in  the  elephant  they  are 
bent  flat  wife,  like  thofe  of  the  ox,  and  are  narrow  at  top  and 
broad  at  the  lower  ends.  This  peculiarity  in  the  ribs  of  the 
•mammoth  is  worthy  of  particular  notice,  not  only  on  account 
of  the  Linufual  pofition  of  ffrength,  but  becaufe,  from  their  / 

•  diffance  between  each  other,  they  fliow  the  animal  to  have 
had  confidcrable  flexibility  in  its  body;  to  which  the  breadth 
and  proximity  in  the  ribs  of  the  elephant,  as  well  as  the  ox, 
are  a  certain  impediment.  Befides,  as  I  obferved  before,  the 
body  is  comparatively  fmaller,  in  confequence  of  the  fmall 
length  of  the  ribs. 

The  fpines  of  the  back  over  the  flioulders  are  of  an  unufual 
magnitude,  which  gives  the  appearance  of  a  hump,  like  the 
bifon,  and  are  calculated  to  give  power  and  motion  to  the 
head.  T  hofe  in  the  elephant  are  not  fo  large  over  the  fhoulders, 
but  much  more  fo  all  the  way  to  the  facrum  :  confequently 
his  back  is  more  arched,  llie  proportionate  length  of  the 
procefl'es  from  the  fpine  of  the  fcapula  differs  eflentially  from 
all  other  animals.  And,  independently  of  any  other  variation 
in  form,  all  the  bones,  of  the  limbs  in  particular,  are  afto- 
niflungly  thick  and  ffrong. 

We  now  come  to  the  head,  where  the  moff  ffriking  features 
of  this  animal  are  to  be  found  ;  and  fince  between  the  corre- 
fpondiiig  parts  of  all  animals  there  is  a  general  analogy,  it  is 

the 
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the  province  of  ^comparative  anatomy  not  only  to  trace  out 
the  points  of  diftin£tion,  but,  fince  they  originate  from  cer¬ 
tain  fixed  principles,  in  the  diferimination  of  variations, 
to  confirm  their  propriety  by  an  examination  of  the  princi¬ 
ples  on  which  they  are  founded. 

Although  it  is  lufficiently  evident  to  thofe  who  are  accuf- 
tomed  to  this  kind  of  invefiigation,  from  the  obfervation  of 
a  few  fadls,  that  this  animal  muft  have  been  carnivorous  ;  yet 
to  others  it  is  necefi'ary  to  introduce  every  proof  and  conclu- 
five  evidence.  Manv  perfons,  from  a  falle  impreffion,  be¬ 
lieve  that  teeth  are  determined  to  be  carnivorous  merely  from 
their  having  a  rugged  furface :  with  this  opinion  they  very 
properly  afk,  “  May  not  the  vegetable  food  be  of  a  coarfer 
quality  It  is  true  that  the  furface  is  rougheft  on  thofe 
graminivorous  teeth  which  are  employed  in  the  maftication 
of  the  coarfeft  vegetable  fubflances,  not  only  becaufe  fuch 
roughnefs  is  requifite,  but  becaufe  the  teeth  are  rendered 
fo  from  the  quality  of  the  food,  the  bony  interftices  wearing 
down  more  eafily  than  the  ridges  of  enamel,  which  operate 
as  the  roughnefs  in  a  mill-ftone.  It  is  not  therefore  from 
this  fpecies  of  roughnefs  that  we  prefume  on  fo  important  a 
determination  :  the  rouo-hnefs  exifling  on  the  furface  of  car- 
nivorous  teeth  is  of  another  nature,  much  more  ftrongly 
marked,  and  far  from  being  rendered  fo  by  ufage  :  the  more 
they  are  uled,  the  more  even  do  thev  beccane.  The  to:  th  of 
a  graminivorous  animal  is  compofed  alternate  veins  of 
enamel  and  bone,  which  thus  pervade  the  whole  mills  :  thofe 
of  carnivorous  animals  are  covered  with  a  fiiell  or  crufi  of 
enamel,  which  is  merely  external,  and  exifis  as  well  in  the 
cavities  a§  on  the  ridges^  which  is  not  the  cafe,  vvith  other 
teeth.  Idiis  enamel  is  required  in  the  cavities,  becaufe  the 
teeth  interlock  with  each  other,  the  prominences  finking 
into  the  cavities. 

An  uniform  compofition  of  tooth,  as  it  refpedis  the  inter¬ 
mixture  of  enamel  and  bone,  is  obferved  to  prevail  in  thofe 
of  the  elephant,  .horfe,  ox,  &c.  principally  difierlng  from 
each  other  in  the  figure  which  thofe  veins  of  enamel  affume, 
and  by  which  alone  they  may  be  diicriminated  among  ihem- 
fclves.  On  the  other  hand,  carnivorous  teeth,  incrulted  with 
enamel  as  far  as  the  gums,  yet  vary  in  the  form  and  number 
of  their  protuberances,  fo  as  generally  to  defignate  their 
ipee-ics  :  yet  among  them  there  is  a  very  proper  dittindfion  to 
be  obferved,  wdfich  is,  that  thofe  carnivorous  animals,  the 
form  of  whofe  teeth  and  the  attachment  of  vvhofe  jaws  allow 
them  the  fide  or  grinding  motion,  are  alw-ays  of  the  mi\t 
kind.  Man,  the  monkey,  hog,  &:c.  are  carnivorous  ani- 


iS6 


A  Jhort  Account  of  the  Mammoths 


mals,  becaufe  their  teeth  are  incrufted  with  enamel,  and  be- 
caiife  they  do  eat  flefh  ;  yet  they  are  adapted  for  other  food, 
by  the  rotatory  motion  of  their  jaws  and  the  form  of  their 
teeth  :  this  rotatory  motion  does  not  exih  in  the  jaws  of  thofe 
animals  which  live  entirely  upon  flefh;  for  they  are  attached  by 
an  oblong  head  or  procefs  inferted  into  a  tranfverfe  groove,  and 
confequently  have  no  other  motion  than  up  and  down.  In. 
graminivorous  animals  the  under  jaw  is  attached  by  means 
of  a  confiderably  round  head  (condyloid  procefs)  to  a  pro¬ 
minence  or  flat  furface,  fo  that  they  rotate  \  and,  to  favour 
this  motion,  the  coronoid  procefs  is  generally  thicker  and  not 
fo  long  as  the  condyloid ;  whereas  in  carnivorous  animals 
the  coronoid  procefs  is  extremely  flat  and  long,  being  never 
acted  on  except  length  wife. 

But  it  muff  not  even,  be  fuppofed  that  an  animal  may  be 
of  the  mixt  kind,  unlefs  we  obferve  a  capacity  for  maftica- 
tion ;  without  which  we  muft  declare  it  exclufively  carni¬ 
vorous. 

Some  object  to  the  carnivorous  nature  of  the  mammoth 
from  its  not  having  cutting  or  canine  teeth.  To  this  it  may 
be  replied,  that  if  we  form  our  rule  of  judgment,  as  to  wha^ 
conflitutes  a  graminivorous  animal,  from  the  conftru£fion  or 
an  ox’s  jaw,  the  elephant  would  certainly  be  excluded,  be¬ 
caufe  it  has  not  inclfores  at  leaft  in  the  lower  jaw  :  the  fa61:  is, 
that  all  carnivorous  as  well  as  graminivorous  animals  differ 


among  themfelves  with  refpe6f  to  the  number  and  fituation 
of  their  teeth ;  and  hence  they  afforded  to  the  fagacious  and 
celebrated  Linnjeus  the  moft  infallible  method  of  clafliflca- 
tion,  which  has  fince  been  adopted,  either  wholly  or  partially, 
by  all  naturalifls.  The  probofcis  of  the  elephant  anfwers 
the  purpofe  of  inclfores  ;  he  therefore  requires  no  others  than 
grinders,  which  entirely  fill  his  jaws  ;  hence  he  is  com¬ 
pletely  graminivorous.  And  although  the  mammoth  is  de¬ 
ficient  in  cutting  teeth,  and  has  no  other  canine  teeth  than 
his  enormous  tufks,  the  deficiencies  of  which  may  have 
been  fupplied  by  a  pair  of  large  and  powerful  lips,  indicated 
by  the  uncommon  fmuofity  on  the  front  of  the  lower  jaw; 
yet  I  am  decidedly  of  opinion,  fince  it  cannot  be  contra- 
diifted  by  a  fingle  proof  or  facT,  that  the  mammoth  w'as  ex¬ 
clufively  carnivorous ;  by  which  I  mean,  that  he  made  no 
ufe  of  vegetable  food,  but  either  lived  entirely  on  flefli  or  fifh ; 
and  not  improbably  upon  Ihell-fifli,  if,  as  there  are  many 
reafons  tofuppofe,  he  was  of  an  amphibious  nature.  I  there¬ 
fore  only  require  affent  to  thefc  fadfs :  jft.  The  teeth  are  cer¬ 
tainly  of  the  carnivorous  kind  :  2dly,  They  are  not  of  the 
mixt  kind,  bccaufe  they  have  not  the  lead  rotatory  motion. 
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and  fo  completely  lock  together ;  3clly,  Since,  therefore, 
they  are  not  graminivorous,  fince  they  cannot  be  of  the  mixt 
kind,  from  a  defeat  in  motion,  they  muft  be  exclufively  and 
pofitively  carnivorous. 

Independently  of  the  teeth,  the  under  jaw  of  the  mam¬ 
moth  differs  moft  effentially  from  that  of  the  elephant,  which 
in  its  outline  is  femi-circular,  from  the  condyle  to  the  chin; 
whereas  in  the  mammoth  the  outline  is  diftin^lly  angular, 
and  is  much  greater  in  the  length  than  it  is  in  the  height, 
which  is  the  reverfe  in  the  elephant ;  belides  feveral  other 
ffriking  diftincffions  in  both  jaws. 

When  the  fkeleton  was  firft  ere6led,  I  was  much  at  a  lofs 
how  to  difpofe  of  the  tufks ;  their  fockets  fliowed  that  they 
grew  out  forwards,  but  did  not  indicate  whether  they  were 
curved  up  or  down.  I  chofc,  therefore,  firft  to  turn  them 
upwards,  not  becaufe  they  produced  the  fame  effect  as  in 
the  elephant,  for  it  is  evident  they  could  not  in  any  pofition, 
owing  to  two  circumftances.  In  the  elephant,  taking  the  level 
of  the  teeth  fora  horizontal  bafe  line,  the  condyle  of  the  neck 
is  at  right  angles  with  it;  and  the  perpendicular,  one  third 
longer  than  the  bafe  line :  hence  they  are  ufeful  on  every 
occafion,  the  tufks  themfelves  being  nearly  ftraight,  and 
pointing  downwards  ;  whereas  in  the  mammoth,  taking  the 
level  of  the  teeth  for  a  bafe  line,  the  condyle  of  the  neck  is 
fituated  but  a  few  inches  above  it :  confequently  the  fockets 
for  the  tufks  and  the  condyle  of  the  neck  are  in  a  horizontal 
direction :  this  circumftance,  together  with  the  extraordinary 
curve  of  the  tufks,  would  raife  the  points  in  the  air,  dire6led 
in  fome  degree  backward  over  the  head,  twelve  feet  from  the 
ground,  and  never  could  have  been  brought  lower  than  fix  or 
feven  feet  from  it.  This  pofition  was  evidently  abfurd :  I 
therefore  refolved  on  reverfing  them  ;  in  which  pofition,  in 
confequence  of  their  twift  or  double  curve,  they  appear  infi¬ 
nitely  more  ferviceable. 

Six  miles  from  the  fpot  where  this  fKeleton  was  difcovered 
we  found  two  entire  talks,  in  form  exa<ftly  like  thofe  in  the 
fkeleton,  but  very  much  worn  at  the  extremities  (the  point  of 
one  I  have  with  me),  and  worn  in  fo  peculiar  a  manner,  con- 
fidering  their  form,  as  could  not  have  happened  in  an  ele¬ 
vated  pofition;  unlefs  on  the  abfurd  fuppofitiou,  that  the 
animal  arnufed  hirnfelf  with  wearino;  and  renderriig  them 
blunt,  by  rubbing  them  againft  high  and  perpendicular 
rocks :  this  in  a  ftate  of  nature  can  never  be  ruppofed, 
whatever  habits  may  be  acquired  when  in  a  narrow'  confine¬ 
ment.  There  can  be  no  doubt,  then,  of  their  having  been 
ufed  againft  the  ground,  and  not  improbably  in  tearing  up 
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fhell-filli,  if,  as  we  have  many  reafons  to  fuppofe,  he  was  of 
an  amphibious  nature  :  for  this  fpecies  of  food  his  teeth  feeni 
admirably  adapted.  All  animals  of  fimilar  habits  have  fimi- 
lar  teeth :  this  animal  has  teeth  unlike  anv  other  with  which 
we  are  acquainted  :  there  is  much  reafon,  therefore,  in  fup- 
pofing  his  food  to  have  been  different ;  efpecially  when  we 
confider  the  thicknefs  of  enamel  which  covers  the  teeth,  the 
peculiar  manner  in  which  they  are  worn,  and  the  fmall 
opening  for  the  throat.  But,  whether  amphibious  or  not,  in 
the  inverted  pofition  of  the  tufks  he  could  have  torn  an  ani¬ 
mal  to  pieces  held  beneath  his  foot,  and  could  have  ftruck 
down  an  animal  of  common  fize,  without  having  his  fight 
obftrudled,  as  it  certainly  would  have  been  in  the  other  pofi¬ 
tion. 

The  tulles  themfelves  are  compofed  of  two  very  diflincSl 
fubflances :  the  internal  bony  or  ivory  part,  which  we  find 
in  the  greatefl  ftate  of  decay  ;  and  a  thick,  diftindf  coating, 
doLibtlefs  having  undergone  lome  decay,  yet  at  prefent  abfo- 
lutely  heavier  and  harder  than  the  frefliefl  ivory.  No  part  of 
the  llceleton  is  petrified,  but  all  in  their  prefent  ftate  of  pre- 
fervation  from  having  been  furrounded  by  a  calcareous  foil, 
compofed  principally  of  decayed  fhells,  and  covered  wdth. 
water  even  in  the  drieft  feafons. 

How  long  fince  thefe  animals  have  exifled,  we  flrall  per¬ 
haps  ever  remain  in  ignorance;  as  no  judgment  can  be 
formed  from  the  quantity  of  vegetable  foil  which  has  accu¬ 
mulated  over  their  bones.  Certain  we  are,  that  they  exifted 
in  sreat  abundance,  from  the  number  of  their  remains 
which  are  found  in  America :  w^e  are  likewife  fare  that  they 
muff  have  been  deflroyed  by  fome  fudden  and  pow^erful 
caufe ;  and  nothing  appears  more  probable  than  one  of  thofe 
'  deluges  or  fudden  irruptions  of  the  fea,  which  have  left  their 
traces  in  every  part  of  the  globe,  and  vvhich  are  in  amazing 
abundance  on  the  very  fpot  w'here  thefe  bones  are  found': 
they  confift  of  petrifa6lions  of  fea  produ£lions,  fliells,  corals, 
&c.  It  is  extremely  probable  that,  w^henever  and  by  what¬ 
ever  means  the  extirpation  of  this  tremendous  race  of  animals 
w^as  effefted,  the  fame  caufe  muft  have  operated  in  the  de- 
flru(Slion  of  all  thofe  inhabitants  from  whom  we  might  have 
received  fome  fatisfadlory  account  of  them. 


Dimenjions  oj  the  Skeleton. 


Height  over  the  flioulders 

Ft.  In. 
II  O 

Ditto  over  the  hips 

9  o 

Length  from  the  chin  to  the  rump 

- 

15^  0 

From 
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From  tlie  point  of  the  tufks  to  the  end  of  the  Fr.  In. 

tail,  following  the  curve  -  -310 

Length  in  a  ftraight  line  -  -  -  170 

Width  of  the  hips  and  body  -  ”  5  ^ 

Length  of  the  under  jaw  -  -  -  :i  10 

Weight  of  the  fame  -  pounds 

Width  of  the  head  -  -  -  3  ^ 

I.ength  of  the  thigh-bone  -  -  **  3  7 

Smalleft  circumference  of  the  fame  -  ■  _  16 

Length  of  the  tibia  -  -  -  20 

Length  of  the  humerus,  or  large  bone  of  the 

fore-leg  -  -  -  -  2  10 

Largefl;  circumference  of  the  fame  -  -  3  2.| 

Smalleft  ditto  ditto  -  -  -  '  ^  5 

Length  of  the  radius  -  -  -  ^  5l 

Circumference  round  the  elbow  -  -  3  ^ 

Length  of  the  fcapula,  or  fhoulder-blade  -  ’31. 

Length  of  the  lono'eft  vertebra,  or  back-bone  2  2 

Longeft  rib,  without  cartilage  -  -  4  7 

Length  of  the  ftrft  rib  -  -  -  20 

Ditto  of  the  breaft-bone  -  -  -  40 

Length  of  the  tuftcs,  defences,  or  horns  -  107 

Circumference  of  one  tooth  or  grinder  -  i  6^ 

Weight  of  the  fame,  4  pounds  10  ounces 
The  whole  (keleton  weighs  about  1000  pounds. 


XXVII.  Neza  Theory  of  the  Confiitiition  of  mixed  Gafes  elu^ 
cidated.  J.  Dalton,  Efq.^ 

Tn  an  eflay,  publiftied  in  the  Memoirs  of  the  Literary  and 
Philofophical  Society  of  Manchefter,  vol.  v.  part  2,  I  gave  a 
new  theory  of  the  conftitution  of  mixed  gafes,  and  particu¬ 
larly  of  the  atmofphere,  and  endeavoured  to  iliuftrate  my 
meaning  by  a  plate,  &c.  Notwithftanding  this,  1  am  in¬ 
formed  by  fome  of  my  chemical  friends  that  they  do  not 
clearly  underhand  the  hypothefis  itfelf,  and  confequently  are 
not  able  to  judge  of  its  merits  or  defcdls :  and  a  late  writer 
(Dr.  Thomfon)  in  his  Syftem  of  Chemiftrv,  vol.  iii.  p.  270, 
fpeaking  of  the  uniform  diffufion  of  the  dilTerent  gafes  of  the 
atmofphere,  makes  the  following  obfervation  : — “  Even  Mr. 
Dalton’s  ingenious  fuppofition,  that  they  neither  attradl  nor 
repel  each  other,  would  not  account  for  this  ecpial  diftribu- 
tion  3  for,  undoubtedly  on  that  fupj'tofition  they  would  arrange 
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themfelves 


jyo  N’czv  Theory  of  the  Conjlituiion 

tbemfelves  according  to  their  fpecific  gravity/’  Now,  as  I 
am  perfuaded  that  no  one  acquainted  with  the  principles  of 
mechanical  philofophy  could  have  written  the  above  if  he 
had  underftood  my  hypothcfis,  it  feems  to  call  from  me  a 
further  explanation.  I  propofe  therefore,  ift.  To  ftate,  in  as 
clear  a  point  of  view  as  the  fubje6t  will  admit,  the  principles 
which  I  affume  ;  2d,  To  fhow  that  the  confeqiiences  which  I 
have  deduced  from  them  are  legitimate  ;  and,  particularly,  that 
mixed  elaftic  fluids  ought  not  to  arrange  thernfelves  according 
to  their  fpecific  gravity :  and,  3d,  To  demonftrate  that  the 
fuppofition  of  the  gafes  conftituting  the  atmofphere  being 
held  in  a  flate  of  equal  diffufion  by  chemical  affinity,  is  not 
only  inconfiftent  with  the  phaenomena,  but  is  completely 
abfurd, 

T.  Principles  ajfumed. 


1.  I  take  for  granted,  that  the  particles  of  fimple  [un¬ 
mixed]  elaftic  fluids  repel  one  another  with  forces  inverfely 
as  the  diftance  of  their  centres,  the  temperature  being  given. 
This  is  a  mathematical  deduction  from  the  allowed  fa6l,  that 
the  fpace  occupied  by  any  gas  is  inverfely  as  the  compreffing 
force.  (See  Newton’s  Principia,  b.  ii.  prop.  23.)  The  ab^ 
folute  diftances  of  the  centres  of  fuch  particles  miift  vary  ac¬ 
cording  to  circumftances,  and  cannot  eafily  be  determined  5 
their  relative  diftances  in  a  liquid  and  aerial  ftate  fometimes 
may.  Mr.  Watt  has  flrown  that  fteam  of  212°,  and  preflTure 
28  inches,  is  1800  times  lighter  than  water;  confequently 
the  diftances  of  the  particles  of  fteam  are  to  the  diftances  of 
the  faid  particles  in  a  liquid  ftate  as  12  to  i,  nearly,  in  that 
particular  cafe.  Vapour  in  the  vacuum  of  an  air-pump,  at 
common  temperature,  will  have  its  particles  about  four  times 
the  diftance,  or  48  to  i. 

2.  I  fuppofe  that  in  mixed  elaftic  fluids  the  heterogeneous; 
particles  do  not  repel  one  another  at  all  at  fuch  diftances  as 
they  repel  thofe  %f  their  own  kind;  but  that  Inch  particles, 
when  brought  into  actual  conta6f  (to  ufe  the  common  lan- 

,tz:uage),  refift  each  other  in  all  refpeefs  like  inelaftic  bodies. 
This  is  the  peculiarity  of  the  hypothefls,  and  what  appears 
not  to  be  generally  underftood.  If  I  may  exjjlain  by  analogy, 
the  moil  ftriking  wall  be  found  in  magnetifm.  Two  like 
poles  of  magnets  repel  one  another  with  the  fame  force,  whe¬ 
ther  any  other  bodies  intervene  or  not,  and  do  not  afl'cef  thofe 
other  bodies :  in  the  fame  way  I  conceive  two  particles  or  any 
one  gas  repel  one  another  with  the  fame  force,  whether  par¬ 
ticles  of  other  gafes  intervene  or  not,  and  do  not  afiedl  thofe 
other  particles.  A  magnet  is  amenable  to  the  common  laws 
>1  of 


tf  mixed  Gofes  elucidated,  t*j% 

of  motion  In  its  collition  with  other  bodies,  and  when  it  is 
brought  into  feeming  contact  with  them ;  fo  is  a  particle  of 
one  gas  when  it  is  brought  into  feeming  contact  with  a  parti¬ 
cle  of  another  fpecies ;  and  in  this  cafe  the  bodies  may  be 
faid  to  have  a  repulfive  power :  but  this  power  is  eflentially 
different  from  the  other,  -  in  that  it  extends  to  no  definite  di- 
ffance.  Further,  conceive  a  very  fine  capillary  tube  placed 
perpendicular  to  the  horizon,  into  which  let  a  number  of 
correfpondent  fmall  magnetic  wires,  or  particles,  be  inferted, 
with  their  poles  of  the  fame  denomination  together,  or,  more 
ftridfly,  as  near  as  their  repulfive  power  would  admit,  one  par¬ 
ticle  above  another,  the  air  having  Intercourfe  amongft  them. 
Then,  as  the  magnetic  particles  would  not  adlually  touch  one 
another  by  reafon  of  their  repul fion,  they  would  Jeem  to  be 
fupported  by  the  intervening  air  ;  whereas  in  reality  they  are 
fupported  and  kept  at  certain  diflances  entirely  by  the  repul- 
fion  inherent  in  themfelves  and  their  own  gravitation  :  and 
thus,  I  conceive,  particles  of  gas  fupport  thofe  of  their  own 
kind  above  them,  though,  were  they  vifible,  they  might  feem 
to  reft  upon  others  immediately  under  them  ;  and  the  ground, 
or  lowed  folid  or  liquid  furface,  by  fupporting  the  lowed  par¬ 
ticle  of  each  kind,  has  the  weight  of  the  whole  to  fuftain. 
Thefe  obfervations,  together  with  a  view  of  the  plate  above 
alluded  to,  mud,  I  think,  be  fuffieient  to  fatisfy  any  one 
what  the  hypothefis  is.  And  it  may  be  proper  to  add,  there 
is  fomething  much  refembling  polarity  obfervable  in  the  ul¬ 
timate  particles  of  bodies  at  the  inftant  of  tranfition  from  the 
liquid  to  the  folid  date :  wdtnefs  the  congelation  of  water. 

•  II.  Confeq  uences. 

It  is  plain  from  the  above  account  that  I  conceive  anyone 
gas  to  be  condituted  of  perhaps  one  part  folid  matter,  and  one 
thoiifand  or  more  parts  vacuity  or  pore,  if  it  may  be  fo  called  ; 
and  that  into  this  vacuity  we  may  throw  as  many  other  gafes 
as  we  pleafe  without  materially  didurbing^the  fird,  provided 
we  do  not  abfolutely  fill  the  vacuity  wuth  folid  matter  (for  fo 
I  denominate  common  liquids  or  folids).  Thus,  we  might 
have  had  a  dozen  gafes  in  our  atmofphere  indead  of  three  or 
four,  all  in  the  fame  compafs,  and  each  retaining  the  f^me 
denfitv  it  would  have  had  alone.  The  heavier  gas  has  no 
more  tendency  to  raife  the  lighter  than  a  quantity  of  diot  has 
to  expel  the  air  from  its  interdices.  If  therefore  Dr.  Thom- 
fon,  or  any  other,  can  fhow  how  one  fluid,  which  is  not  dif- 
placed  nor  any  way  a6led  on  by  another,  Ihould  by  its  rc- 
o8iion  caufe  that  other  to  move  into  a  higher  or  lower  dation, 
then  the  mathematical  world  will  be  obliged  to  reco'nfKltT 

their 
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the  propofitiorij  and  conclude  that  elafiic  fluids  of  the  greatefl; 
and  lead  fpecific  gravity  imaginable,  on  the  fuppofltion  I  hold, 
will  alike  take  the  lovvefl;  and  the  higheft  flations,  regardlefs 
of  each  other;  or,  in  other  words,  they  will  arrange  themfelves 
in  the  fame  order  as  if  thrown  into  a  complete  vacuum.  The 
great  difficulty  refpe6fing  the  uniform  ditfufion  of  the  gafes 
being  removed,  I  think  on  my  hvpothefls  the  other  phaeno- 
mena  can  require  no  explanation  to  any  perfon  converfant  in 
pneumatics.  I  will  take  one  inftance  :  it  may  be  afleed,  How 
does  fulphuret  of  potafli  abftradf  oxygenous  gas  out  of  any 
mixture;  lime  water,  carbonic  acid  gas,  &c.  &c.  ?  The  an- 
Iwer  is  obvious :  Exadfly  in  the  fame  way  as  if  the  gasui 
queftion  was  the  onlv  one  in  the  veflel,  and  the  operation 
going  on  in  a  clofe  veflel. 

III.  Gafes  held  together  hy  chemical  jiffinity  alfurd» 

.  On  this  head  it  will  be  proper  to  premife  certain  fafts: 

ifl,  When  two  gafes  of  difl’erent  fpecinc  gravity,  fuch  as 
oxvgenous  and  hydrogenous,  are  put  into  the  fame  veflel  and 
agitated;  then,  after  itanding  foine  time,  they  ftill  continue 
uniformly  mixed. 

2.  They  occupy  the  fame  fpace  before  and  after  mixture; 
that  is,  one  meafure  of  each  put  together  occupy  two  mea- 
fures,  the  temperature  and  prelTure  being  the  fame.  Mr. 
■Davy  feems  to  think  this  principle  not  ftrihlly  true  in  regard 
to  a  mixture  of  azotic  and  oxygenous  gas;  but,  the  deviation 
from  it,  if  any,  is  extremely  Imall. 

3.  The  compound  is  fubje^ft  to  the  fame  laws  of  rarefaclion 
and  condenfation  as  the  fimples. 

‘  There  are  but  three  fuppofltions  we  can  make  eflTcntially 
different  refpedling  the  mutual  adtion  of  heterogeneous  par¬ 
ticles  of  gas.  iff.  When  two  gafes  are  mixed,  their  particles 
mav  reciprocally  repel  one  another,  jufl  as  they  acl  on  their 
own  kind  in  an  unmixed  ftate  :  2d,  fl  hey  may  be  neutral,  or 
have  neither  attradlion  nor  rcpulflon  for  each  other  :  3d,  They 
“inay  have  a  chemical  affinity  or  attradiion  Q-doh  other. 
The  advocates  for  the  chenfleal  adheflon  of  gafes  will  agree 
with  me  in  exploding  \\\^  frji,  becaule,  where  nothing  but 
repulfon  is  manifeft,  we  can  aferibe  no  cffedl  to  attradtion  ; 
the  fecond^  which  is  the  one  I  adopt,  is  obvioufly  inconfflient 
with  their  hypolhefis  :  and  as  for  the  thirds  1  can  conceive 
no  other  explanation  than  the  following:  iff.  Two  or  more 
iieterogeneous  particles  may  unite,  and  become  a  new  ceiitre 
lor  the  caloric  to  adhere  to;  but  in  this  cafe  liie  gafes  are  no 
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longer  two  but  one,  and  oxygenous  gas  and  hydrogenous  will 
become  aqueous  vapour  :  this,  therefore,  would  not  be*  a  cafe 
ot  two  ga/es  held  together  by  affinity,  o,.  Two  gafes  may 
feparately  retain  their  caloric,  and  Hill  be  held  by  chemical 
affinity;  that  is,  there  may  be  an  equilibrium  between  the 
powers  of  attra<Slion  and  repuHion  ;  hut  this  is  evidently  in- 
confiftent  with  the  third  law  of  condenfation  and  rarefa<ftion, 
obferved  in  fuch  compounds. 

M-incheftcr,  J.  DaLTON. 

Nov.  20. 

Note.  T  have  lately  read  a  paper  to  the  Literary  and  Philo- 
fophical  Society  of  Manchefter,  in  which  I  have  fliown  that 
the  quantity  of  carbonic  acid  gas  found  in  a  given  volume  of 
atmolpheric  air  is  not  more  than  --'-^-th  part  of  the  whole; 
and  that  the  (aid  gas  is  held  in  water,  not  by  chemical  affi- 
nitv,  but  merely  by  the  preffure  of  the  gas,  abftradfedly  con- 
lidered,  on  the  fa rface,  forcing  it  into  the  pores  of  the  water. 
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ROYAL  SOCIETY  OF  LONDON. 

riT' 

1  HIS  learned  body  has  recommenced  its  labours  by  be- 
flowinor  on  count  Rumford  the  firfl;  medal  awarded  from  the 
fund  provided  by  the  count  himfelf  for  difeoveries  on  the 
nature  and  properties  of  heat. 

The  Cojdey  medal  has  been  adjudged  to  Dr.  Woolafton. 

On  the  (ifd;  night  of  meeting,  which  was  on  the  iith  of 
November,  the  Bakerian  le£lure  was  delivered  by  Dr.  Wool- 
afton.  The  fabje6f,  horizontal  refra6lion. 

On  the  1 8th  was  read  a  paper,  by  Mr.  Chenevix,  on  the 
chemical  properties  of  the  humours  of  the  eye;  and  one  by 
Mr.  Smithfm  on  calamines  or  ores  of  zinc. 

On  the  25th,  a  paper,  by  M.  Aldini,  on  the  galvo-eIe(Trl- 
pity  of  hot-blooded  as  well  as  cold-blooded  animals.  The 
experiments  detailed  in  this  curious  paper  are  firnilar  to  thofe 
of  which  we  gave  an  account  in  our  laid,  and  to  fome  detailed 
in  a  fubfequent  page  of  our  prefent  number. 

FRENCH  NATIONAL  INSTITUTE. 

Account  of  the  labours  of  the  Clafs  of  the  Mathematical 
and  Phyfical  Sciences  during  the  lafi;  quarter  of  the  year  10. 
— The  mathematical  part  by  Lacroix  fecrelary. 
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Calculation  of  Ohfervations  of  two  Occultations  of  the  Spied 
Virgims  by  the  Moon,  which  took  place  in  the  Year  9 — - 

Dtfeovery  of  a  ne-zu  Comet — Ohfervations  of  the  Planet  dif 

covered  by  Dr,  Olhers, 

Occultations  of  the  ftars  by  the  moon  are  fo  ufeful  for  im¬ 
proving  geography,  by  determining  the  longitude,  that  they 
have  been  ranked  among  the  moft  important  of  the  celeftial 
phaenomena;  and  in  this  clafs  thofe  eafieit  to  be  obferved, 
and  which  give  the  fureft  refults,  are  occultations  of  flars  of 
the  firft  magnitude. 

The  moon,  by  the  portion  of  its  orbit,  can  eclipfe  only 
four ;  namely,  ikldebaran,  Regulus,  Centares,  and  the  Vir¬ 
gin’s  Spike  ;  but  the  paflage  of  the  latter  behind  the  moon’s 
tiilk  rarely  takes  place.  C.  Lalande  knows  only  four  epochs 
in  the  fpace  between  1623  ^79^  3  9  having 

exhibited  two,  he  took  care  to  unite  and  calculate  the  obfer- 
vations  which  reached  him  of  this  phcenomeiion. 

For  the  firft  occultation,  which  took  place  on  the  30th  of 
March,  thefe  obfervations  are  in  number  fixteen,  of  which 
the  city  of  Paris  alone  furniftied  fix,  carefully  made  by  the 
moft  diftinguifhed  aftronomers.  It  was  from  an  obfervation 
made  by  C.  Ciccolini,  at  Florence,  that  Lalande  determined 
the  longitude  of  that  city,  which  he  publiftied  fome  time 
ago,  exprefting  his  aftoniflnnent  that  the  pofition  of  a  citv  of 
fo  much  importance  ftiould  have  hitherto  been  fo  inaccu¬ 
rately  fixed. 

The  longitude  of  the  moon,  deduced  from  obfervations  at 
the  time  of  the  conjun6lion  of  thefe  two  bodies,  is  lefs  by  13'^ 
than  that  given  in  the  tables  lately  tranfmitted  to  the  board 
of  longitude  by  M.  Burg. 

Fourteen  obfervations  of  the  fecond  oceultation,  which 
took  place  on  the  24th  of  May,  were  examined  and  calcu¬ 
lated  with  the  fame  care  as  the  preceding.  On  this  occaf  on 
there  was  an  obfervation  alfo  at  Florence,  the  refult  of  which 
gave  6^'  more  in  time  in  thedifterence  of  meridians  between 
that  city  and  Paris,  as  deduced  from  the  firft  occultation. 

Idle  error  of  the  tables  of  M.  de  Burg  was. 

In  longitude  -  -  a1' 

In  latitude  -  -  +3 

On  the  I  ft  of  September  C.  Mechain  read  in  the  fame  fit- 
tins;  a  notice  on  the  new  comet  which  he  difeovered  at  the 
national  obfervatory  on  the  evening  of  the  28th  of  Auguft  in 
Serpentarius.  It  was  not  vifible  bv  the  naked  eve  :  it  refem- 
bled  two  nebulous  ftars  which  are  in  the  fame  conitellation  a 
little  below  the  equator,  and  from  which  it  was  diftant  only 
lomc  degrees  towards  the  fouth.  The  centre  of  the  ncbulo- 
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!ity  feemed  a  little  more  Inniiiious  than  tlie  refl:^  but  no  fen- 
lible  nucleus  was  diftinguithed,  nor  any  trace  of  a  tail.  After 
that  period  the  light  of  the  comet  always  decreafed,  becaufe 
it  was  removing  from  the  earth.  Its  apparent  motion  in  de- 
clination,  which  was  at  firft  degrees  towards  the  north,  in 
24  hours,  was  not  more  the  laft  day  than  30  minutes.  The 
motion  in  right  afcenfion  amounted  towards  the  end  to  no 
more  than  17  minutes  in  24  hours.  The  fucceffive  decreafe 
of  the  light  of  the  comet,  pd  the  brightnefs  of  the  light  of 
the  moon,  did  not  allow  of  its  being  obferved  any  lono'er.  It 
traverfed  the  conftellations  of  Serpentarius  and  Hercules. 

During  the  36  days  it  was  vilible  he  determined  its  pofifion 
on  23  different  days ;  and  from  his  own  obfervations  he  cal¬ 
culated  the  elements  of  its  orbit  as  follows :  they  have  no  re- 
femblance  to  thofe  of  any  of  the  preceding  comets  ; 

Perihelion  diftance  1*0942046 ;  the  mean  diffance  of  the  earth 
from  the  fun  being  fuppofed  i*o. 

Paffage  of  the  perihelion  Sept.  9,  1802,  at  20  h.  424'  mean 
time  at  Paris. 

Place  of  the  perihelion  in  the  orbit  -  li®  2®  7-^ 

Longitude  of  the  afeending  node  -  10  10  16% 

Inclination  of  the  orbit  -  ,  -  ^70- 

Motion — diredl.  ^ 

This  comet  is  the  94th  with  the  elements  of  the  orbits  of 
which  we  are  acquainted,  and  the  thirteenth  difeovered  by 
C,  Mechain.  It  was  obferved  on  the  26th  of  Auguft,  or  two 
days  before,  by  C.  Pons  of  Marfeilles ;  but  on  th&  two  days 
the  fky  at  Paris  was  overcaft.  Dr.  Olbers  difeovered  it  alfo 
at  Bremen  on  the  2d  of  September.  C.  Meffier,  our  fellow- 
labourer,  and  C.  Bouvard,  adjunH  of  the  board  of  longitude, 
obferved  it  with  great  affiduity  after  the  appearance  of  it  had 
been  announced  by  C.  Mechain. 

We  fiiall  give  here  only  four  pofitions  determined  by 
C.  Mechain ;  the  firff,  the  laft,  and  the  two  intermediat?j 
ones :  all  the  reft  will  be  publiftied  in  detail  in  the  next  vo-: 
lume  of  our  memoirs. 


Dates. 

Mean  i  luie 
Qt  Paris. 

App..r.nt  ngut 
Afcenfion. 

De¬ 

clination. 

Aug.  28,  1802 
Sept.  5 

Sept.  17 
Odober  3 

9''  44'  30" 

10  2  14 

8  31  42 
10  27  5 

240°  lo'  68'^ 
251  4^  II 
25.5  3  5 

259  22  57 

6"  8'52''S 
9  4T  17  N 
24  J 8  50 

35  23  39 

Apparent  mo¬ 
tion  in  36  days 

0  42  35 

10  2  59 

Towards  the 
Eaft 

— 1  — f-, - - 

4^  32  3^ 
Towards  the 
North 

The 
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The  planet  which  we  announced  in  the  account' of  the  la¬ 
bours  of  the  laft  quarter,  difcovered  by  Dr.  Olbers,  of  Bre¬ 
men,  has  alfo  engaged  the  attention  of  all  aftronomers. 

It  was  obferved  by  C.  Mechain  till  the  28th  of  Augufl:,. 
and  a  fufficient  number  of  its  politions  was  obtained  to  de¬ 
termine  the  elements  of  its  orbit  in  fuch  a  maimer  as  to  en¬ 
able  us  to  find  it  again  fome  months  hence,  when  it  will  ap¬ 
pear  in  the  morning  after  ilTuing  from  the  rays  of  the  fun, 
C.  Burckhardt,  adjun6l  of  the  board  of  longitude,  prefented 
fome  to  the  clafs,  which  he  calculated,  taking  into  account 
even  the  perturbations  which  this  planet  experiences  from 
the  principal  part  of  the  reft.  Thefe  elements  reprefent  very 
well  all  the  obfervations  hitherto  made.  C.  Vidal,  diredfor 
of  the  obfervatory  of  Touloufe,  placed  under  a  fky  fo  lavour- 
able  to  aftronomy,  Tollow'ed  the  planet  of  Olbers  with  the 
fame  attention  and  conftancy  which  he  employed  in  the  ob¬ 
fervations  of  Mercury,  which  are  fo  difficult;  and  he  fent  to 
the  clafs  forty,  with  a  table  containing  twenty-three  feledf 
determinations  of  its  right  afeenfion  and  declination,  and  a 
chart  of  its  apparent  route  from  the  19th  of  May  to  the  23d 
of  Auguft. 

In  this  period  of  time  it  pafted  over  about  17  degrees  in 
right  afeenfion  and  5  in  declination. 

It  appeared  to  C.  Vidal  as  a  ftar  of  the  ninth  magnitude, 
and  exhibited  no  trace  of  that  nebulofity  with  which  comets 
are  always  accompanied. 

NATURAL  PHILOSOPHV. 

Qhfervation  of  a  remar  liable  Fhamomenon  of  T err  ef rial  Re^ 

fratlion. 

The  moft  remarkable  of  the  phyfical  phaenomena  next  to 
thofe  which  infpire  moft  men  with  terror,  are  thofe  fingular 
appearances  which  are  produced  fometimes  by  the  reftedlioii 
or  refraction  of  parts  of  the  atmofphere,  and  towards  which 
the  attention  of  philofophers  has  been  diredled  by  the  ob¬ 
fervations  of  C.  Monge. 

This  circumftance  reminded  C.  Dangos  of  an  effeCl  of  ter- 
reftrial  refradfion  which  he  witneifed  at  Malta  in  1784. 

On  the  20th  of  March,  about  one  in  the  afternoon,  he 
learned,  by  loud  ftiouts,  which  refounded  from  all  the  ftreets 
of  the  town,  that  a  new  ifiand  had  arifen  in  the  channel  of 
Malta.  Having  afeended  to  one  of  the  terraces  of  the  ob¬ 
fervatory,  he  indeed  obferved  a  very  white  trahl'of  land  in 
the  middle  of  the  water,  the  form  of  which  was  nearly  that 
of  a  right  cone  irregularly  truncated.  The  illufion  was  fo 
complete,  that  fome  of  the  failors  had  refolved  to  go  and  re¬ 
connoitre 
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connoitre  this  ifland  in  order  to  take  poffeflion  of  it.  Tts 
figure,  colour,  and  particularly  its  fituation,  in  the  line 
which  joins  Malta  and  Mount  jfetna,  made  C.  Dangos  foon 
perceive  that  it  was  nothing  elfe  than  the  appearance  of  the 
jummit  of  that  mountain,  always  covered  with  fnow,  which 
Ibme  extraordinary  caufe  had  brought  confiderably  nearer, 
Jowering  it  at  the  fame  time  very  much  below  the  level  of 
the  water.  , 

The  publicity  of  this  phsenomenon  did  not  permit 
C.  Dangos  to  obferve  it  with  more  precifion.  A  multitude 
of  curious  fpectators,  whom  he  could  not  get  rid  of,  crowded 
the  terrace.  But  this  aftonifhing  fpedlacle  appeared  again 
on  the  17th  of  April  1785,  at  fix  in  the  morning;  a  time 
.when  the  indolent,  not  being  awake,  could  not  interrupt  the 
diligent  philofopher  in  his  retreat. 

On  this  occafion,  the  apparent  ifland,  which  was  better 
defined  than  that  of  1784,  feemed  to  be  if  17^-^  below  the 
horizon,  which  correfponds  to  a  diftance  of  about  18000 
yards  :  it  feemed  then  to  recede  and  to  rife  up  ;  after  which 
it  became  confufed  for  a  moment,  and  .^tna  re-appeared  in 
its  real  place.  The  coafts  of  Sicily,  which  had  been  hitherto 
concealed,  were  fully  feen,  and  remained  vifible  during  the 
reft  of  the  day. . 

C.  Dangos,  without  attempting  to  explain  this  phseno- 
menon,  thinks  that  the  humidity  of  the  atmofphere,  of  which 
he  that  day  perceived  very  fenfible  figns,  had  a  great  fhare  in 
It ;  and  that  obfervations  of  the  hygrometer  ought  not  only 
to  be  added  to  thofe  of  the  thermometer  and  barometer  to 
determine  the  refrangent  force  of  the  atmofphere,  but  fome 
day  may  fupply  the  place  of  each  other. 

Going  back  to  the  beginning  of  the  laft  century,  we  find, 
in  the  memoirs  of  the  Academy  of  Sciences,  that  the 
mountains  of  Corfica,  feen  from  the  coafts  of  Genoa  and 
Provence,  feem  at  certain  hours  to  plunge  into  the  fea.** 
The  author  of  the  memoir  which  we  here  analyfe,  faw  the 
fame  appearance  when  at  the  Ifles  d’Heyeres  in  1778  :  but 
this  phaenomenon  w'as  not  fo  well  defined  as  that  which  he 
relates. 

[To  be  continued.] 

ACADEMY  OF  DIJON. 

In  the  public  fitting  on  the  6th  of  September  laft,  this 
fociety,  after  adopting  the  plan  of  its  labour  and  fixing  the 
nature  of  its  occupations,  thought  proper  to  change  its  title 
into  that  of  Academy  of  the  Sciences,  Arts,  and  Belles- Lettres, 
It  was  of  opinion  that  this  denomination,  more  general  and 

VojL.  XlVb  No.  54.  M  more 
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more  expreffive,  would  preferve  much  better  the  remembrance 
of  that  illuftrious  alToclatfoii  to  which  it  has  fucceeded,  and 
in  whofe  fteps  it  propofes  to  tread, 

C.  Lefchevin  read  a  report  on  the  difcovery  of  the  phae- 
Romenon  of  fcintillation  by  the  collidon  of  charred  wood. 
Three  fucceffive  explolions  took  place  in  the  courfe  of  four 
months  in  the  powder  manufaftory  of  Vonges^  notwithftand- 
ing  all  the  precautions  employed  to  avoid  them.  The  fre¬ 
quent-return  of  thefe  events  induced  government  to  fend  to 
the  fpot  C.  Lemaitre,  infpeflor-general,  to  inquire  into  the 
caufe  of  thefe  aceidents.  Having  affured  himfelf  that  no  part 
of  the  machinery  was  deranged,  and  that  no  foreign  fub- 
fiance  had  been  introduced  into  the  mortars,  he  endeavoured 
to' verify  the  fufpicions  entertained  in  regard  to  the  employ¬ 
ment  of  charcoal  in  fticks.  He  recolleAed,  that  under  cer¬ 
tain  circumftances  he  had  obtained  fparks  by  the  collifion  of 
charred  wood  :  he  therefore  made  a  trial,  and,  after  three  or 
four  ftrokes,  excited  three  flrong  fparks.  This  fa 61  ferves  to 
account  for  the  explofions ;  it  explains  why  they  do  not  hap¬ 
pen  more  frequently,  and  points  out  in  what  manner  explo- 
fions  may  be  totally  prevented,  by  adding  one  caution  more 
to  thofe  already  employed,  namely,  to  pulverize  the  char¬ 
coal  ufed  in  the  manufa6lory  of  gunpowder  C.  Lefchevin 
terminates  his  memoir  with  the  following  refle6tion: — 

Heat  and  light  difengaged  from  a  combuftible  body  being 
the  more  abundant  as  the  combination  of  oxygen  with  the 
body  is  flronger  in  a  given  fpace  of  time,  it  feems  to  re-^ 
fait  from  the  different  circumftances  of  the  phsei>omenon  I 
have  defcribed,  that  a  very  flight  degree  of  heat  only  is  re¬ 
quired  to  effe6l  the  combination  of  oxygen  with  charcoal,  and 
the  combuftion  of  the  latter.’’ 

C.  Potcl,  in  a  memoir  on  bleaching,  communicated  to 
the  fociety  interefting  details  refpe6ling  the  new  method  fub- 
ftitutcd  for  the  old  one  for  bleaching  linen,  &c.  He  exa¬ 
mined  the  different  agents  which  have  been  recomriiended 
for  fome  years  paft;  gave  an  account  of  the  refult  of  the  ex¬ 
periments  be  tried  to  afeertain  the  value  of  each  of  them; 
and  concluded  his  memoir  by  pointing  out  the  moil  advan¬ 
tageous  ;  fuch  as  odorous  oxygenated  muriatic  acid  and 
caujVic  alkali  in  vapoury  which  are  thofe  employed  in  his 
eftablifhment.  He  fhowed  that  the  ufe  of  fulphuret  of  lime 
without  any  mixture  is  abfolutely  improper  for  bleaching; 
and  how  ill-founded  is  the  fear  of  thofe  who  reje6l  the  new 

^  In  molt  of  the  guupo^vder  manufadlories  in  England,  if  not  in  all 
of  them,  the  praflice,  we  believe,  has  long  been  to  pulverize  the  charcoal 
alone:  yet  explolions  fiill  take  place, — ^Fprj  oK. 
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procefs  becaufe  they  fay  it  hums  the  cloth.  He  proved  that 
if  the  operation  is  performed  by  an  intelligent  and  carefal 
artift,  the  cloth  gains  inftead  of  lofing.  The  author  ac¬ 
knowledges  that  in  thefe  different  procelTes  the  agent  is  al¬ 
ways  the  fame,  namely,  oxygen^  which  combining  with  the 
colouring  principle  renders  it  foluble  in  the  leys  employed, 
which  then  become  much  more  effeftual. 

The  ufe  which  C.  Potel  made  of  oxygenated  muriatic  acid 
gas  condiuSled  him  by  accident  to  many  trials  and  experi¬ 
ments  which  are  of  the  utmoft  Importance.  He  has  difco- 
vered  that  this  fubftance  may  be  employed  with  the  greateft 
advantage  in  all  cafes  of  afphyxia.  Several  rats  which  had 
been  found  drowned,  were  placed  on  a  table  on  which  fome 
of  this  gas  was  depollted:  foon  after  the  rats  difappeared,  and 
concealed  themfelves  in  a  corner  of  the  room,  except  one 
which  remained  in  the  neighbourhood  of  the  apparatus ;  it 
had  been  reftored  to  life,  but,  having  fudained  fome  injury  i^ 
its  feet,  it  was  not  able  to  follow  the  reft.  C.  Potel  caught 
thefe  animals,  reduced  them  again  to  a  ftate  of  afphyxia, 
and,  having  fubj,e(fted  them  to  the  action  of  the  gas,  faw 
them  refufcitated  before  him.  He  repeated  the  experiment 
with  the  fame  fuccefs  in  cats :  in  the  laft  place,  in  imitation 
of  Dr.  Storch,  who  tried  on  himfelf  the  adtion  of  hemlock, 
this  young  chemift  was  induced  to  try  on  himfelf  the  efficacy 
of  his  new  method,  and  his  boldnefs  was  crowned  with  fuc¬ 
cefs.  The  academy  has  appointed  commiffioners  to  afcer- 
tain  in  a  certain  manner  the  property  of  this  gas  in  cafes  of 
afphyxia. 

C.  Degouvenain  gave  the  refult  of  a  great  number  of  ex¬ 
periments  he  made  on  acetous  fermentation,  and  which  led 
to  the  demonftration  of  two  points  in  theory  not  before 
proved  by  any  pofitive  fa(Sl:  ;  one  of  which,  when  the  author 
publiflies  his  proceftes,  will  ferve  as  a  guide  to  thofe  defirous 
of  making  good  vinegar.  In  the  mean  time  he  has  applied 
his  difeovery  to  the  advantage  of  domeftic  economy;  and 
being  convinced  that  the  efficacy  of  aromatic  vinegar  de¬ 
pends  much  more  on  its  acid  nature  than  the  aromatous 
fubftances  with  which  it  is  accompanied,  he  made  fome 
which  to  be  faturated  required  from  130  to  150  parts  of  pot- 
afti  in  a  thoufand,  whereas  the  ftrongeft  before  known  (that 
of  Maille)  abforbs  only  114. 

Good  wine  combined  with  oxygen  by  a  feries  of  ingenious 
proceftes  peculiar  to  himfelf,  is  the  only' fubftance  he  employs 
for  making  vinegar;  and  the  refult,  according  tp  the  report  of 
the  commiffioners  of  the  academy  appointed  to  examine  it, 
is,  that  it  i«  in  every  refpe^t  fuperior  in  quality  to  the  moft 
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celebrated  hitherto  known.  This  vinegar  may  be.  carried  to 
any  country,  and  will  keep  any  time  without  fear  of  alteration. 
It  pofl’efies  alfo  another  advantage,  which  is,  that  it  cofts 
only  half  as  much  as  that  known  under  the  name  of  Maille. 
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XXIX.  Intelligence  and  Mijcellaneous  Articles.  ■  < 

VACCINE  INOCULATiaN, 

.•  Dr,  VearforC s  fecond  and  lajl  Evidence. 

Mercurii,  14  Aprilis,  1802. 

Admiral  Berkeley  in  the  Chair. 

'Dr.  PEARSON  was  called  in  and  examined,  and  flateci, 
that  Dr.  Heberden authorized  liim  to  hate,  on  the  authoritV 
of  Dr.  Lind,  and  Mr.  Battifcombe  of  Windfor,  that  there  fe 
now  living  near  Windfor  a  perfon  (the  fon  of  an  apothecary 
■who  many  years  ago  was  inoculated  for  the  cow-pox. 

Did  Dr.  lieberden  inform  you  whether  this  inoctdation 
was  performed  from  one  human  being  to  another,  or  from 
the  virus  taken  immediately  from  the  cow  } 

A.  This  is  a  queftion  I  cannot  anfwer. 

What  further  fa6ts  do  you  know  aftecfing  Dr.  Jenner*s 
claim  of  being  the  promulgator,  or  inventor  of  vaccine  in¬ 
oculation?  /  ^ 

'  A.  I  have  admitted  Dr.  Jenner  was  the  gentleman'  who 
firft  fet  on  foot  the  inquiry  into  the  advantages  of  the  vaccine 
inoculation  ;  but  I  apprehend  that  the  pradfice  of  vaccine  in¬ 
oculation,  which  was  firft  promulgated  by  Dr.  Jenner,  has 
been  eftablifhed  almoft  entirely  by  other  praOlitioners,  and  th^t 
his  new  fa£fs,  or  wdrat  I  confider  to  be  new,  have  been,  in 
my  opinion,  difproved  by  fubfequent  obfervers ; '  and  that  in 
confeqnence  of  thole  fa6ts  being  difproved,  together  wdth  the 
Very  extenfive  experience  of  other  perfons,  we  owe  the  pre- 
fent  practice  of  the  vaccine  inoculation. 

Will  you  inform  the  committee  who  thofe  praSitioners 
and  perfons  were  to  whom  you  refer  ? 

A.  The  cow-pock  inoculation,  after  Dr.  .Tenner’s  book  was 
publiflied  in  May  or  June  1798,  wdiich  contained  feven  or 
eight  cafes,  (the  whole  refult  of  his  experience,)  was  not 
practifed  by  any  perfon,  that  I  know  of,  till  January  1799; 
.neither  Dr.  Jenner,  nor  any  other  perfon  that  I  could  find, 
being  in  pofi’eftion  of  matter:  but  in  January  1799,  in  coii- 

;  ■'  bee  Dr.  Heberden’s  Evidence,  annexed  to  this  of  Dr.Pearfon, 
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fequence  of  a  general  inquiry,  which  I  had  inftituted  imme¬ 
diately  after  Dr.  Jenner’s  publication,  information  was  given 
of  the  cow-pock  difeafe  breaking  out  in  two  of  the  cow  Ifables 
near  London;  and  from  thefe  fources  Dr.  Woodville  and 
myfelf  collefled  matter,  by  which,  in  the  courfe  of  about 
three  months,  not  fewer,  I  think,  than  about  300  perfons 
were  inoculated,  in  addition  to  the  feven  or  eight  cafes  of 
Dr.  .Tenner,  then  the  whole  flock  of  faffs  of  inoculation  be¬ 
fore  the  public.  Betides  carrying  on  the  inoculation  our- 
felves  in  this  manner,  we  diffeminated  the  matter  through¬ 
out  the  country,  in  particular  to  Dr.  Jenner'^  himfelf;  and 
particularly  alfo,  I  within  that  time  iflued  a  printed  letter, 
direfled  to  upwards  of  200  praffitioners  in  different  parts  of 
the  kingdom,  containing  thread  impregnated  with  cow-pock 
matter.  In  the  courfe  of  this  praffice  we  already  learnt  that 
young  infants  might  be  inoculated  with  fafety ;  which  I  con- 
lidered  to  be  then  a  new  fafl,  Dr.  Jenner  not  having  had  the 
experience,  and  being  apprehenfive  of  ferious  f  conlequences 
from  inoculating  them. 

Secondly,  That  the  inoculated  arms,  fo  far  from  requiring 
eauftic  or  efcharotic,  or  other  topical  applications,  according 
to  Dr.  J.,  were  fooner  cured  than  in  the  inoculated  fmall-pox  : 
That  Dr.  Woodville’s  publication,  in  June  1799,  appeared, 
containing  the  cafes  of  upwards  of  400  inoculated,  up  to  that 
time  :  and  in  Auguft  1799  ^  p«bliflied  a  flatement  of  inocula-, 
tion,  referring  to  many  pra6fitioners  who  had  furniflied  me 
with  reports  of  inoculation  with  matter  which  I  myfelf  had 
furnifhed:  among  thefe  I  beg  leave  to  mention  Mr.  Rclfon,  of 
Seven  Oaks ;  Dr.  Mitchel,  of  Chatham ;  and  Dr.  Harrifon’s 
cafes ;  as  communicated  to  me  by  the  right  honourable  fir 
Jofeph  Banks :  and  by  that  time  I  had  alfo  introduced  it  into 
the  army,  through  the  hands  of  the  furgeon-general,  Mr.. 
Keate  ;  and  reports  frequently  came  into  my  hands,  by  his  di- 
rcdlion,  from  the  army.  I  had  alfo  by  that  time  introduced 
the  vaccine  inoculation  into  many  parts  of  the  continent,  and 
received  reports  of  the  fuccefslul  pradtice  of  it;  in  particular, 
from  Dr.  De  Carro,  of  Vienna.  In  addition  to  thefe  telli- 
monies  contained  in  the  paper  above  alluded  to,  is  the  refult 
of  my  own  pradlice  in  three  parifhes  of  poor  people  inocu¬ 
lated  under  my  fuperintendance  ;  fo  that  in  that  paper,  1  be- 

See  Dr.  Jenner’s  ]^ctter  in  Dr.  Pearfon’s  Inquiry  1798,  in  which  he 
favs  no  matter  can  be  hath  Dr.  Jenner,  both  in  letters  to  Dr.  Woodville 
and  Dr.  Pearlbn,  owns  tliis  matter  excited  the  genuine  cow-pock. — ISote 
of  the  Evidence. 

t  1  his  is  alfo  acknowledged  in.  Dr.  Jenner’s  Letter  to  the  Evidence  in 
February  1799* 

M  3  lievc. 
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licve,  it  will  be  found  that  2000  cafes  had  by  that  time  been 
afforded  for  the  public  by  Dr.  Woodville  and  myfelf,  and 
the  perfons  with  whom  I  was  in  correfpondcnce,  and  who 
are  mentioned  in  the  papers  alluded  to.  By  this  time,  too, 
fome  difficulties  appear  to  have  been  removed  which  had 
been  occafioned,  in  a  great  meafure,  by  fome  fadls  ftated  to 
the  public  by  Dr.  Jenner.  In  particular,  I  publifhed  expe¬ 
riments  of  inoculation  in  the  paper  alluded  to: — ift,  Of  in¬ 
oculating  perfons  with  the  cow- pock  who  had  undergone  the 
fmall-pox,  to  fhow  that  they  could  not  take  the  cow-pock 
after  the  fmall-pox,  contrary  to  Dr.  Jenner:  2dly,  Experi¬ 
ments  to  fhow  that  perfons  could  not  take  the  cow-pock  both 
locally  and  conftitutionally  who  had  already  gone  through 
the  cow-pock,  alfo  contrary  to  Dr.  Jenner  :  jdly,  Many  per¬ 
fons  had  by  this  time  made  experiments  to  fhow  that  the 
cow-pock  did  not  originate  in  the  greafe  of  horfes’  heels,  as 
Dr.  Jenner  had  afferted.  Thefe  fentiments  will  be  found  in 
a  printed  ftatement,  which  I  beg  to  deliver  in  as  publifhed 
by  me. 

In  the  fpring  of  the  year  17995  whilfi  the  above-ftated  evi¬ 
dence  was  colledting,  a  fecond  publication  appeared  from 
Dr.  Jenner,  adding  nothing  but  a  few  cafes  of  inoculation 
further  of  the  cow-pock,  but  recommending  cauflic  or  ef- 
charotic  applications  to  the  inoculated  parts  in  the  cow-pock, 
not  found  neceffary  by  myfelf  or  the  medical  perfons  alluded 
to  in  my  evidence :  and  I  confider  that  the  diflin6five  cha- 
ra6fers  of  the  cow-pock  were  underftood  better  by  fome  of 
the  above  alluded  to  perfons  than  by  Dr.  Jenner. 

The  vaccine  inoculation  was  next  confiderably  eftablifhed 
by  the  Cow-pock  Inflitution,  of  which  I  was  one  of  the 
founders,  the  arrangement  for  which  commenced  at  the  very 
clofe  of  the  year  1799;  which  Inftitution  has  been  the  prin¬ 
cipal  office,  I  apprehend,  for  fupplying  the  world  in  general, 
and  the  army  and  navy  in  particular,  with  matter;  and  where 
a  regular  regifter  is  kept  of  each  of  the  cafes  inoculated,  more 
fully  and  accurately  than  had  been  done  any  where  before  or 
lince  that  time ;  w'here  the  authenticity  of  the  cafes,  from 
the  nature  of  the  inftitution,  is  eftablifhed  in  a  manner  that, 
J  apprehend,  will  be  confidered  as  unexceptionable.  1  his 
appears  from  a  regifter  of  above  700  cafes  already  entered, 
and  open  to  the  infpe^lion  of  the  fubferibers.  By  this  time, 
namely,  the  clofe  of  the  year  1799,  I  think  I  can  make  it 
appear  that  about  4000  perfons  have  been  inoculated  by  Dr, 
Woodville,  myfelf,  and  correfpondents,  which  can  be  referred 
to.  I  here  clofe  my  evidence,  as  I  confider  it  of  very  fmall 
importance,  comparatively,  what  was  done  by  others  after 
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this  time,  all  the  fa^ts  that  I  recoil e61;  of  ufe  in  practice 
bei'ng  by  this  time  eftablifhed,  as  they  have  been  fince  .con*, 
iirmeci. 

Did  you  never  hear  of  inoculation  having  been  performed' 
by  Mr.  Cline*,  w'ith  matter  furniflied  by  Dr.  Jenner,  pre¬ 
vious  to  the  time  you  began  to  praclife  vaccine  inoculation  ? 

A.  I  cannot  recollebl  dirtin6lly. 

Were  not  feven  or  eight  cafes  of  Dr.  Jenner  alluded  to  by 
you,  cafes  of  inoculation  from  one  human  being  to  another? 

A,  Some  of  them  were ;  fome  were  not. 

Had  not  many,  or  a  large  majority  of  your  firfl  cafes,  va- 
riolous-like  eruptions  ? 

A.  The  matter,  which  had  never  been  in  the  Small-pox  hof- 
pital,  and  which  I  myfelf  took  from  the  cows  at  the  two  cow 
llables  above  alluded  to,  fcarcely  ever  afforded  any  eruptions 
like  the  fmall-pox  ^  but  when  I  obtained  matter  to  fupply 
my  correfpondents  in  the  country,  not  having  enough  of 
my  own,  but  obtaining  it  from  the  Small-pox  hofpital,  it 
frequently,  according  to  the  reports  of  my  correfpondents, 
and  in  a  few  cafes  where  I  ufed  it  myfelf,  did  produce  Inch 
eruptions. 

Was  not  the  matter,  or  virus,  \yhich  you  diftributed,  found 
great  fault  with  on  account  of  the  eruptions  it  produced  ? 

A.  No,  it  was  not  found  fault  with  ;  but  many  people  were 
difappointed,  as  they  expe,61:ed  that  one  of  the  advantages  at¬ 
tending  the  inoculation  was  to  be  exempt  from  the  eruptions. 

Did  not  thcfe  eruptions,  which  were  produced  by  your 
matter,  very  much  difcourage  pradfitioners  and  the  public, 
and  very  much  retard  the  progrefs  of  the  new  inoculation  ? 

A.  I  fliould  think  it  did  not. 

Do  you  not  know  there  is  a  cafe  in  Dr.  Jenner’sf  fird  publi¬ 
cation  of  his  having  inoculated  a  child  of  eleven  months  old? 

A.  I  believe  there  is  one  cafe. 

Did  not  Dr.  Woodville  and  yourfelf  take  the  vaccine  mat¬ 
ter  in  Gray’s-inn  Dane,  for  the  purpole  of  commencing  your 
experiments,  from  a  perfon  fully  markecf  with  the  fmall-pox  ? 

A.  No  fuch  cafe  is  in  my  recolledlion. 

Have  thofe  fadfs  dated  by  you  to  militate  againft  Dr.  Jen- 
ner^s  declared  opinions  remained  uncontradidted  by  him? 
Does  he  dill  maintain  them,  or  has  he  publicly  retracted 
them  ? 

A.  I  think  he  has  not  retradted  them,  [Withdrew. 

*  The  Evidence  afterwards  found  there  had  been  a  (ingle  cafe,  but 
from  which  no  one  had  any  benctit  by  matter,  nor  was  it  publiihed  till 
the  following  year. 

f  See  note,  p.  iSi,  on  the  inoculation  of  infants. 

M  4  Dr. 
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Dr,  Heberden’ s  Evidence, 

Dr.  Heberden,  being  called  to  fpeak  to  the  flatement  made 
as  above  written,  faid,  “  That  all  he  knew  upon  the  fubjeit 
was,  about  three  years  ago  Dr.  Lind,  of  Windfor,  mentioned 
to  him,  in  converfation,  there  was  living,  near  Windfor,  a 
young  man,  apprentice  to  an  apothecary,  who,  when  a  child, 
was  inoculated  with  vaccine  matter  by  his  father,  who  was 
an  apothecary  in  the  weft  of  England.  With  refpe(Sf  to  Mr. 
Battifeombe  he  could  not  fpeak,  having  heard  nothing  of  it.” 
—On  this  extradf,  from  the  minutes  of  the  committee  of  the 
houfe  of  commons,  the  following  remarks  have  been  pub*-^ 
lilhed  :  In  his  (Dr.  Pearfon’s)  examination  of  the  14th 

(April)  the  authority  of  Dr.  Heberden  is  made  ufe  of  to 
prove  what  on  that  gentleman’s  examination  <ivas  found 
completely  erroneous^  for  he  could  not  [peak  to  zuhat  Dr.  Pear^ 
fon  afferted  he  could ;  and  of  Mr.  Battfeombe  he  had  no  hio%v- 
ledge.  On  this  it  is  unneceftary  to  make  any  comment ;  the 
coDclufion  muft  be  obvious.” 

Thefe  affertions,  made  from  the  words  of  Dr.  Pleberden’s 
evidence,  muft  appear  unwarrantable  by  merely  publifhing 
this  gentleman’s  explanation  fubjoined,  obligingly  commu¬ 
nicated  at  the  requeft  of  Dr.  Pearfon,  who  is  confeious  that 
he  had  been  fufticiently  correft  in  the  ftatement  above  given 
on  the  authority  of  Dr.  Heberden. 

‘^Dr.  Heberden  acquiefees  in  the  corre£lnefs  of  his  printed 
evidence,  with  the  addition  of  only  two  words,  viz.  having 
heard  nothing  of  it  from  himd*  In  fa£t,  Dr.  Heberden  wa§ 
ac(juainted  with  Mr.  Battifeombe,  but  received  his  informa¬ 
tion  refpefting  the  vaccine  inoculation  from  another  quarter. 
Still  it  is  true,  that  when  Dr.  Heberden  mentioned  the  cir- 
cumftance  to  Dr.  Pearfon  upon  Dr.  Lind’s  authority,  he  cor¬ 
roborated  his  ftatement  by  adding,  that  Dr.  Gilborne  had 
been  made  acquainted  with  the  fame  account  through  Mr. 
Battifeombe.  So  that  Dr.  Heberden  may,  in  effe<Sl,  be  faid 
to  have  related  the  circumftancc  to  Dr.  Pearfon  upon  the 
united  teftimony  of  Dr.  Lind  and  Mr.  Battifeombe ;  though, 
his  information  in  the  latter  cafe  not  havino;  been  derived 
immediately  from  that  gentleman,  he  could  not,  w'ith  pro¬ 
priety,  produce  to  the  committee  the  authority  of  Mr.  Bat- 
tifeombe  for  what  he  had  heard  upon  the  fubjedf.” 


Ilovo  to  inoculate  fever dl  hundred  Perfons  with  the  Matter 
of  a  fngle  ordinary  Vaccine  Pock. 

A  member  of  the  Vaccine  Inftitution  mixed  the  fluid  of 
a  Angle  cow-pock  with  a  drachm  meafure  of  water  of  about 

the 
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thf  temperature  of  70^  of  Fahrenheit.  Of  three  fubjefts  in¬ 
oculated  withahis  diluted  matter,  two  took  the  difeafe  in  the 
ufual  wav.  The  remalniiui;  third  was  inoculated  in  each  arm  . 
with  one  punfture  with  this  diluted  matter,  and  alfo  in  each 
arm,  in  like  manner,  with  i-indiluted  cow-pock  matter ;  but  all 
thele  four  punddures  failed  to  produce  the  vaccine  difeafe,  the 
fubjedl  being  an  adult,  and  probably  had  had  the  fmall-pox. 

Letters  from  Baffora  of  the  17th  of  June,  from  S.  Maireft)% 
the  Britiih  conful  at  that  place,  and  Dr.  Milne,  phyfician  to 
the  fadfory,  addreffed  to  Dr.  De  Carro,  of  Vienna,  confirm 
the  happy  refuit  of  the  vaccine  inoculation,  which  has  been 
introduced  into  feveral  parts  of  the  Fall  by  the  zeal  of  Dr. 
Carro.  This  beneficial  praddice  has  been  introduced  not 
only  at  Bagdad  but  alfo  at  Baflbra.  At  the  latter  the  con¬ 
ful  fet  the  firft  example  by  caufing.his  own  fon  to  be  inocu¬ 
lated;  and  from  the  end  of  April  to  the  17th  of  June  the 
operation  had  been  performed  on  forty  fubjedds  with  the 
heft  fuccefs.  Dr.  Alilne  inoculated  not  only  the  failors  on 
board  fome  lliips  def  ined  for  Bombay,  but  fupplied  a  mer¬ 
chant  who  was  travelling  to  Mafcate  with  vaccine  matter  for 
that  dittridd. 

THE  PLANET  OF  OLEERS. 

Circumftances  have  been  much  more  favourable  for  deter¬ 
mining  the  orbit  of  this  planet  than  for  that  of  Piazzi,  an 
arc  four  times  as  large.  A  great  number  of  obfervations 
made  during  fix  months,  with  great  exaddnefs,  notwithftand- 
ing  the  difficulty  of  obferviiig  fo  faint  an  objedd,  and  an  in¬ 
clination  of  orbit  much  more  confiderable,  give  more  pre- 
cifion  to  the  remits  of  calculation. 

C.  Mechain  and  Meffier  obferved  this  planet  till  the  mid¬ 
dle  of  the  month  of  Auguft;  the  former,  with  a  telefcope 
which  was  not  even  mounted  on  a  paraliadlic  machine, 
which  greatly  increafes  the  difficulty  of  obfervation.  The 

comet  which  C.  Mechain  then  difeovered  haviniT  oblicred 

•  •  -»  ^ 

him  to  interrupt  his  obfervations,  C.  Meffier  continued  to 
obferve  it  alone  till  the  24th  of  September :  he  even  tried  to 
obferve  it  on  the  16th  of  Odlober;  but  the  vicinity  of  the 
horizon,  and  particularly  the  fmohe  of  the  chinmeys  which 
furroLincied  the  obfervatory,  rendered  the  obfervation  too  un¬ 
certain  to  be  turned  to  any  ufe.  All  thefe  obfervations  agree 
with  an  uncommon  precifion,  and  far  fuperior  to  what  could 
have  been  expedded  from  an  ecjuatorial  fedfor;  C.  Lalande 
having  found  the  diffierence  of  30^^  in  two  confccutive 
obfervations  of  Mercury  made  with  a  large  equatorial  fedfor 
by  an  able  affronomer  :  it  appears  alfo  that  this  planet  has  no 
where  been  obferved  fo  long  as  at  Paris, 


I  have 


'.l85  Tratyit  of  Mercurj, 

I  have  again  carefully  calculated  the  perturbations  of  the 
new  planet.  They  are  exceedingly  numerous ;  neverthelefs 
I  have  obtained  only  an  approximation  very  far  diftant  from 
that  perfedlion  to  which  aftronomers  afpire.  The  applica¬ 
tion  of  fo  many  equations  to  calculation  is  attended  with  fe- 
veral  difficulties^  and  requires  many  trials,  principally  on  ac¬ 
count  of  the  great  inequality.  I  have  not  yet  finiffied  them, 
but  I  hope  it  will  be  a  gratification  to  aftronomers  to  be 
made  acquainted  with  the  primitive  orbit  which  I  had  cal¬ 
culated  without  employing  perturbations,  and  corre6fed 
according  to  the  lateft  obfervations  ;  a  labour  which  was  in¬ 
terrupted  only  for  two  days  by  the  refearches.  I  began  em¬ 
ploying  the  perturbations — 

Kode  1^]%^  ‘hf — inclination  34^38^0^^ — longitude  of  the 

perihelium  12,1^  1%^  on  the  4th  of  April  1802,  its 

motion  +  2*3 per  day. 

.Mean  anomaly,  April  4th,  at  loh.  31'  \  4.2^  21^9^'. 

Great  femi-axis  2*769915  ;  eccentricity  0*2463. 

Sidereal  revolution  1683  hours. 

Thefe  elements  reprefent  the  five  obfervations  in  the  fob 
lowing  manner ; 

Errors  Apr.  4.  May  20.  July  3.  Aug.  Sep.  20. 

Helioc.  in  long,  q-  1*4^'  4-  1*0^^  —  1*6^^  —  0*6" 

— - in  lat.  0*0  — 2*7  — 3*5  +  i3’5  —18*3 

Geoc.  in  lat.  -  -  -  +  ii  -12  : 

Obfervers — ^Von  Zach,  "Lefrangais-Mechain,  Mechain^ 
Meffier,  and  Burckhardt. 

With  thefe  elements  it  is  found  that  the  planet  on  the 
4th  of  Feb.  1803,  at  midnight,  will  have  267®  41'  right  af- 
cenfion,  and  5^  38'  north  declination  ;  which  differs  only  a 
few  minutes  from  the  pofition  which  Dr.  Gaufs  deduced 
from  his  elements.  That  able  aftronomer  could  employ  ob¬ 
fervations  only  to  the  8th  of  July,  and  ftill  propofes  to  re^ify 
his  elements  by  later  obfervations. 

I  hope  this  refult  will  be  confirmed  when  I  have  deter-* 
mined  an  ellipfe  by  employing  the  perturbations. 

Burckhardt, 

Nov.  13,  1802,  of  the  Bureau  of  Longitude. 

TRANSIT  OF  MERCURV  OVER  THE  SUN. 

The  weather  on  the  9th  of  November  was  favourable  to 
the  wifiies  of  aftronomers,  who  had  an  excellent  opportunity 
of  obferving  this  phjenomenon.  For  the  information  of  our 
philofophical  readers  we  prefent  them  with  thofe  obfervations 
of  the  tranfit  which  have  reached  us.  In  a  future  number 
\ve  ffiall  give  other  details  refpedting  it, 

Vtrechi^ 
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tllrechi,  Nov,  lo. — M,  van  Utenhoven  obferved  yefterday 
at  the  obfervatory  of  this  academy,  the  ingrefs  of  Mercury 
at  12  hours  17  minutes  53  feconds,  and  the  egrefs  or  ^he  end 
of  the  tranfit  of  the  planet  over  the  fun’s  dilk  at  12  hours 
19  minutes  28  feconds  true  time.  M.  Timmers  of  Rotter¬ 
dam,  a  ftudent  here,  obferved  the  pahage  of  Mercury  over 
the  meridian  to  be  15  feconds  after  the  fun’s  limb.  He  ob¬ 
ferved  alfo  feveral  times  the  contadl  of  the  Sun  and  Mercury 
on  the  horizontal  and  vertical  threads  of  a  quadrant  by  Bird, 
in  order  to  calculate  the  time  of  the  conjunHion  according 
to  the  method  of  L’lfle  le  Cadet.  This  phsenomenon,  which 
will  not  be  vifible  again  in  this  republic  till  the  4th  of  May 
1832,  was  rendered  much  more  important  by  the  appearance 
of  a  great  many  folar  fpots ;  a  colleHion  of  fuch  fpots,  one  or 
two  of  which  feemed  to  be  larger  than  Mercury. 

Leyden,  Nov,  10. — Yefterday  morning  I  had  the  fatisfac- 
tion,  with  M.  Bifdom,  M.  van  der  Meer,  and  feveral  of  my 
pupils,  to  obferve  at  the  obfervatory  of  our  univerli^y  the 
paflage  of  Mercury  over  the  fun’s  dilk.  Mercury  it  appears 
muft  have  been  on  the  fun’s  dilk  before  fun-rife,  as  the  douds 
prevented  us  from  feeing  that  luminary  till  half  after  nine. 
The  fun  having  then  broke  through  the  clouds  for  fome  time, 
the  planet  was  plainly  feen  on  the  fun’s  dilk  as  a  black, 
round,  fliarply  defined  body,  and  could  be  eafily  dillihguilhed 
from  the  folar  fpots,  a  great  many  of  which  were  then  vifible 
on  the  fun’s  dilk.  The  planet  took  its  courfe  under  a  great 
many  of  the  principal  fpots,  and,  when  it  approached  the 
fun’s  limb,  feemed  to  have  a  fomewhat  elongated  form.  I 
obferved  the  contad  at  the  time  of  ingrefs  to  be  at  12  hours 

15  minutes  6  feconds,  and  at  the  time  of  egrefs  at  2  hours 

16  minutes  40  feconds,  and  therefore  that  of  the  planet’s  was 
12  hours  13  minutes  53  feconds,  true  civil  time.  The 
planet  employed  94.  feconds  from  the  time  of  ingrefs  to  that 
of  its  egrefs,  which  agrees  very  well  with  calculation  if  the 
diameter  be  taken  at  ii  feconds.  I  previoufly  obferved  the 
planet’s  palfage  of  the  meridian  with  our  meridian  circle  on 
the  8th  of  November,  23  hours  43  minutes  8  feconds  mean 
time.  I  have  no  doubt  that  this  tranfit  will  enable  allrono- 
mers  to  improve  or  confirm  the  tables  of  Mercury. 

Van  Beeck  Calkoen. 

Lnfchede,  Nov,  13. — Obfervation  of  the  tranfit  of  Mercury 
over  the  fun’s  difk  at  Enfchede  on  the  4th  of  Novem¬ 
ber  1802,  with  the  day  telefcope  and  an  achromatic  tele- 
fcope,  which  magnifies  the  diameter  50  times,  the  clock 
being  brought  to  true  time  by  a  meridian  line ;  but  there 

\va$ 


was  no  opportunity  for  taking  correfponding  altitudes  oftbc 
fun. 

Knfchede  lies  50^  3  6' north  latitude  and  7 '30''' in  time 
eafl;  from  Amfterdani.  At  fun-rife  I  faw  the  planet  a  good 
way  from  the  eaftern  limb  on  the  fun’s  dlfk.  There  were  a 
great  many  fpots  on  the  fun’s  dilk,  and  particularly  on  the 
welt  fide,  about  jo  in  the  morning.  The  iky  was  clearer, 
thou2:h  it  was  cloudy  in  the  weft.  We  were,  however,  able 
to  follow  the  planet  in  its  pafTage.  About  ii  the  Iky  be¬ 
came  clear  in  tlae  fouth ;  but  about  10  minutes  after  noon  a 
very  thick  cloud  proceeded  from  the  north,  which  threat¬ 
ened  to  deprive  us  of  all  hope  of  feeing  the  egrets.  A  few 
minutes  before  the  planet  came  in  contadf  with  the  fun’s 
limb,  I  took  the  frnoked  glafs  from  the  telefcope,  and  law 
clearly  the  interior  contadl  of  the  fun’s  limb,  at  13  hours 
23  minutes  lo  feconds  true  time;  but  in  a  few  minutes  the 
weftern  limb  of  the  fun  was  covered  by  a  thick  cloud,  fo  that 
no  obfervation  could  be  made  of  the  exterior  contact  of  Mer- 
CLirv  with  the  fun’s  limb. 

The  planet  when  on  the  difk  feemed  to  be  furrounded  bv 
a  fmall  luminous  circle.  The  fun’s  limb  alfo  at  the  lime  of 
interior  contadf  feemed  to. quiver,  and,  as  it  were,  to  fwell  uj) 
a  little.  L.  Nieuwp:nh uis. 

Paris,  Nov.  9. — The  paflage  of  Mercury  over  the  fun’s 
diik  was  obferved  this  morning,  for  the  iQth  time.  The 
'weather  was  exceedingly  favourable,  and  aftronomers  en¬ 
joyed,  in  tlie  completeft  manner,  the  fight  of  this  curious 
pheenomenon.  I  was  the  more  anxious  to  have  a  view  of  it, 
as  I  fliall  never  fee  it  more,  fince  the  next  will  not  take  place 
till  the  5th  of  May  1833;  for  I  do  not  reckon  thofe  which 
will  be  invilible  in  Europe.  1  bad  the  fatisfadtioii  of  ob- 
ferving  it  in  the  fame  place  where  it  was  obferved  for  the  firtl 
time,  Nov,  7th,  1631,  by  Gaftendi,  one  of  niy  inoft  illul- 
trious  predecefibrs  in  the  College,  de  Prance.  Mercury 
emerged  from  the  fun  at  8  minutes  pall  noon,  whicii  agrees 
to  a  minute  with  my  tables  of  Mercury,  on  which  1  liave 
been  employed  for  forty  years.  -I'hat  day,  remarkable  to  af¬ 
tronomers,  is  much  more  fo  on  account  of  the  regeneration 
of  France.  LalAxXDE. 


From,  a  Correfpondejit. 

sin, 

H  the  fubjoined  (ketch  and  account  of  Mercurv’s  tranfit  on 
the  9th  inftant,  and  his  contact  with  the  ponmnbra,  or  light 
part  or  the  largefi  ipot  on  the  fun  that  day,  be  worth  iufert- 
ing  in  your  valuable  Alagazini,  the  infertion  may  jierhaj.s 
3  "  lead 
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lead  to  further  dirquifition,  and  will  much  oblige  a  lover  of 
altronomy,  who  is  a  coiiftant  reader  of  your  Philolophicai 
Magazine 

w 


Apparent  Time,  f  ■  . 

Firft  contaft  with  the  light  part  at 
Central  con ta£l:  '  -  ;  -  ’  ‘  “  ii 

End  of  conta(5fc  -  -  -  1 1 

Firil  contact  of  Mercury  with  the  fun’s  limb  1 1 
Central  contact  -  -  .  -  ii 

End  of  contact  -  -  -  ii 

Mr*  Ti/loch,  ■ 


57 
57 
5^ 


From  another  Correfpondenl . 

"Nov.  8,  i8o2. — At  2oh.  15''  apparent  time,  having  fitted 
a  prifmatic  dark  glafs  to  an  achromatic  telefcope  of  Dol- 
lond’s,  magnifying  about  65  or,  70  times,  1  faw  Mercury  upon 
the  fun’s  difk,  extremely  diltin6t,  and  well  defined.  As  Aler- 
€ury  was  then  approaching  very  fall  towards  the  fun’s  centre, 


This  correfpondent  is  reqnefted  to  furnifh  us  with  the  longitude 
and  latitude  of  his  obfervatorv,  the  method  by  which  he  afcertained  h.s 
time,  and  the  nature  and  power  of  the  telefcope  he  niade.ufe  of., 

and 
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and  the  body  of  the  fun  appearing  pretty  fteady,  I  began  td 
take  fome  diftances  with  a  micrometer  I  had  previoufly  ap¬ 
plied  to  the  telefcope  for  that  purpofe.  Upon  trial,  however, 
I  found  the  fim^s  limb  fo  very  tremulous,  that  I  could  take 
but  few  meafures  fo  fatisfacforily  as  I  wilhed  :  thofe  which  I 
can  chiefly  depend  upon,  I  have  here  feledled  and  reduced, 
by  which  it  appears  the  nearefl  approach  of  Mercury  to  the 
fun’s  centre,  was  at  2ih.  13^  38^'  apparent  time,  when  Mer¬ 
cury’s  centre  was  59*8^^  north  of  the  fun’s  centre. 


Apparent  i'-  ne. 

Dift.  Centres.  0  &  ^ 

20*^  56^  2*6" 

1' 

58*6" 

21  6  10*9 

1 

31  8  35-5 

1 

4*9 

31  39  50-3 

2 

407 

21  45  29-2 

3 

15-2 

21  46  163 

3 

39-0 

50  3*5 

,  3 

40.4 

Internal  contact  -  at 

External  contadf  -  at 

23  5S  35-1  . 

j-  apparent 

The  above  times  and  obferved  diftances  are  reduced  to  the 
meridian  of  St.  Paul’s  church,  latitude  51°  30^  49^',  long. 
33*1^^  weft. 

The  internal  contadl  was  alfo  obferved  in  long.  I9’24'^, 
weft  lat.  51^  31^  7^'^  at  23h.  57^  i8-8^'',  which  reduced  to  the 
time  of  my  obfervation  gives  23h.  57^  apparent  time. 

The  gentleman  who  made  this  obfervation  informs  me  that 
the  houfe  in  which  he  was  fittiated  was  in  fuch  a  continual 
ihake  from  carriages  pafting  by,  that  he  could  not  be  certain 
of  the  contadf  to  lefs  than  a  few  feconds ;  alfo  that  the  me¬ 
thod  by  which  he  got  his  time  was  by  equal  altitudes  taken 
under  the  like  difagreeable  circumftances. 


TO  THE  EDITOR. 

Ilefpe£led  Friend, 

I  muft  beg  room  for  a  few  lines  to  obviate  any  offence  to  a 
refpe6lable  body  by  the  erroneous  addition  of  F*  L.  S.  to  my 
name,  which  I  meet  with  in  p,  55  of  laft  Magazine.  I  am 
neither  fellow  nor  affociate  of  the  Linnsean  Society,  and, 
notwithftanding  the  infertion  of  a  little  piece,  which  has 
been  favourably  received  by  that  body  in  their  laft  volume  of 
Tranfaftions,  am  not,  nor  have  been,  a  candidate  for  a  place 
therein.  Thy  ftncere  Friend,  ' 

L.  Howard. 

We  are  forry  to  have  made  the  miftake  alluded  to  by 
Mr.  Howard,  It  arofe  from  a  very  natural  affocialion  of 

ideas. 


GaJvantfm, 

ideas,  which  might  eafily  mlflead. — His  partner  in  bufinef$ 
Mr.  Allan,  is  a  worthy  member,  and  himfelf  a  meritorious 
contributor  to  the  labours  of  the  Linnsean  Society. 

GALVANISM.  Paris,  OSt.  14. 

C.  Aldinl,  a  native  of  Italy,  and  nephew  of  the  celebrated 
,Galvani,  to  whom  we  are  indebted  for  the  difcovery  of  that 
electricity  called  the  Galvanic,  repeated,  a  few  days  ago,  in 
prefence  of  the  commlffioners  of  the  National  Inftitute,  and 
yefterday  at  the  Oratoire,  in  prefence  of  the  Galvanic  Society, 
the  principal  experiments ;  in  confequence  of  which  he  af- 
ferts,  with  juftice,  that  the  ideas  of  his  uncle  refpeCfing  ani¬ 
mal  electricity  ought  not  to  be  entirely  rejeCted,  to  adopt  ex- 
clufively  thofe  of  Volta  refpeCting  metallic  eleCtricity.  It 
refults,  indeed,  from  the  experiments  of  C.  Aldini,  that  there 
is  an  animal  pile  and  an  animal  circle,  as  there  is  a  metallic 
pile  and  metallic  circle. 

The  experiments  of  which  we  were  witnefTes,  and  whick 
prove  his  opinion  in  a  rigorous  manner,  are  as  follow : 

lit,  The  fciatic  nerves  of  a  frog  being  laid  bare,  as^s  ufu- 
ally  done,  for  fubjeCting  them  to  the  aCtion  of  the  arming 
and  metallic  circle,  he  contented  himfelf  with  bringing  to¬ 
gether  and  putting  in  contaCf  the  mufcular  parts  of  the 
thighs  and  paws  of  the  frog  with  the  uncovered  nerves,  and 
contractions  of  the  animal  took  place  as  in  the  ufual  Galvanic 
experiment. 

ad,  He  took  the  frog  by  the  paws,  holding  it  with  one 
hand  by  the  mufcular  parts,  making  the  nerves  hang  down 
he  touched  with  a  finger  of  the  other  hand  the  nerves  thus 
fufpended ;  and  the  contractions  took  place  as  by  the  metallic 
circle  and  Galvanic  apparatus. 

3d,  For  the  third  experiment,  he  made  his  affiftant  hold 
the  frog  by  the  paws  or  by  the  mufcular  parts ;  applied  his 
finger  to  the  nerves,  without  giving  his  hand  to  the  affiftant; 
and  the  contractions  did  not  take  place.  He  then  gave  his 
hand  to  the  afliftant ;  and,  having  applied  a  finger  of  the 
other  hand  to  the  nerves,  the  contractions  took  place  as  in 
the  other  experiments.  Thefe  experiments  were  repeated  on. 
feveral  frogs. 

In  the  laft  place,  feveral  experiments  were  made  on  the 
head  of  a  large  dog  feparated  from  the  trunk,  which  had  no 
relation  either  to  the  animal  circlie  or  pile ;  but  afterwards 
they  took  one  of  the  above  frogs,  and,  by  putting  a  finger 
into  the  fpinal  marrow  of  the  dog,  prefenting  with  the  other 
hand  the  nerves  of  the  frog  to  one  of  the  mufcles  of  the  trpnk 
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of  the  dog',  the  contra6tion3  of  the  frog  tooh  place  as  with 
the  Galvanic  apparatus;  which,  according  to  the  obfervations 
of  the  author,  leaves  no  doubt  refpedling  the  exigence  of  the 
animal  circle  and  pile.  Thefe  ingenious  experiments  will 
doubtlefs  furnifh  to  their  modeft  and  learned  author  a  multi¬ 
tude  of  other  ideas  on  the  animal  economy,  particularly  re- 
fpedling  the  nervous  fluid,  &c.,  which  leave  him  the  care 
and  glory  to  explain. 

For  my  part,  I  came  out  from  thefe  experiments  charmed 
and  tranfported  with  admiration  at  the  fimplicity  of  the  means 
•which  nature  employs  in  its  phcxnomena  that  feem  to  us  the 
•tnoft  complex.  It  appears  to  me  proved,  that  to  perform  a 
•prodigious  number  of  its  operations  it  contents  itfelf  with  onfe 
leledtric  fluid,  which  it  puts  in  motion  at  the  furface  and  in 
‘the  interior  of  the  earth  by  a  kind  of  Galvanic  piles,  which 
produce,  as  I  have  explained  in  my  ledlures,  a  great  numbet* 
of  the  phasnomena  of  the  animal  and  vegetable  kingdom.; 
.and  that  it  has  employed  the  fame  agent  in  the  animal  kiaig- 
dom,: by  organizing  the  nerves  and  mufcles  as  Galvanio  piles 
to  execute  inoft  of  the  operations  of  animal  life  by  the  fame 
agent,;  and  by  means  of  thefe  fubflances  the  nerves  and  th6 
mufcles,  which  it  has  organized  in  fuch  a  manner,  that  they 
dilcharge,  in  regard  to  each  other,  the  fame  fundlions  as  the 
difierent  metals  the  contact  of  which  excites  a  jaermanent 
current  of  the  eledlric  fluid;  which  is  the  molt  valuable  dif- 
covery  for  which  we  are  indebted  to  the  pile  of  Volta, 

It  had  hitherto  been  tried,  without  fuccefs,  to  excite  a  per¬ 
manent  eleiSlric  current  without  fridlion ;  and  the  machine 
.of  Flierne  did  not  accomplilh  this  end  in  a  fatisfadliory 
manner. 

This  permanence  of  the  elcdlric  fluid,  for  which  we  arc 
indebted  to  the  Voltaic  pile,  is  a  difeovery,  then,  no  lefs  ad¬ 
mirable  perhaps  than  that  of  C.  Aldini ;  and  both  have  given 
to  the  natural  fcicnces  a  ftimulus  which  will  aftonifh  future 
ages,  if  the  relultfe  be  followed,  as  there  is  no  reafon  to  doubt, 
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XXX.  On  'Capillary  A5llon,  By  Jon -a  Leslie, 

X  HE  principle  of  univerfal  attr<i6lion,  having  finally  fnb- 
<aued  every  fp'ecies  of  oppofition,  is  now  fixed  on  a  bafc  never 
to  be  fhaken.  Many  are  the  fruitlefs  attempts  to  explain  its 
operation  by  the  jmpulfive  energy  of  fonie  invifible  impalpa¬ 
ble  fluid  :  but  thefe  owe  their  birth  to  metaphyflcal  prejudice, 
and  are  jnftly  difcarded  by  all  fober  and  refle£ling  inquirers. 
Nor  is  the  fuppbfition  of  fuch  mechanical  intermedia  merely 
repugnant  to  the  fpirit  of  true  philofophy ;  it  is  dire6fly  con- 
tVadiOhed  by  recent  difcoveries.  When  an  impulfe  is  com¬ 
municated  to  any  mafs  or  fyflem  of  particles,  it  is  transferred 
along  the  chain  by  a  feries  of  pulfations,  each  particle  in  fuc- 
ceflion  feeling  the  action  and  fnffering  a  momentary  derange¬ 
ment.  Motion  is  therefore  propagated  in  the  fame  manner 
as  found,  and  the  celerity  of  its  tranfmiflion  muft  depend  on 
the  mutual  di fiance  of  the  afle6fed  particles  and  the  relative 
force  with  which  they  are  conneHed  together.  In  mofl;  cafes, 
indeed,  that  come  under  obfervation,  it  is  impoflSble  to  di- 
flinguifh  the  interval  between  the  origin  and  the  termination 
of  an  impulfe,  which  is  thence  very  generally  imagined  to  a6h 
flmultaneoufly  through  the  whole  line  of  its  communication. 
But,  though  the  rapidity  of  tranflt  outftrips  the  qulcknefs  of 
our  fenfations,  it  Hill  requires  a  certain  lapfe  of  time.  Nav, 
on  the  jufl;  eftimate  of  this  principle, — on  the  duration  of  ef- 
fe61:, — (refined  as  it  may  appear,)  depends  the  theory  of  the 
tools  and  manipulations  ufed  in  mofl;  of  the  mechanic  arts. 
Nor  is  the  exiftence  of  fuch  a  fmall  yet  finite  moment  a 
mere  abfl:ra6lion ;  it  is  the  neceflary  refult  of  the  known  pro¬ 
perties  of  matter.  Were  we  to  fuppofe  that  the  fun  a6fs  on 
the  planets  by  the  intervention  of  fome  fubtle  medium  dif- 
fufed  through  the  celeftial  fpaces  and  endowed  with  the  mofl; 
powerful  elafticity,  a  very  confiderable  meafure  of  time  would 
be  required  to  propagate  the  impreffion.  If  we  afcribed  to 
that  fluid,  for  example,  the  relative  denfity  and  elafticity  of 
hydrogenous  gas,  almoft  five  years  would  be  fpent  in  convey¬ 
ing  the  impulfive  energy  to  the  earth.  But  it  is  proved,  by 
fome  late  and  very  nice  refearches  of  M.  Laplace  on  the  ir¬ 
regularities  of  the  planetary  motions,  that  the  attra6live  force 
of  the  fun  is  exerted  fimultaneoufly  at  all  diftances.  The 
notion  of  an  intermediate  fluid  is  thus  entirely  precluded. 

The  principle  of  a6iioii  at  a  dijiance  is  therefore  a  primary 
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and  effentlal  law  of  nature.  Gravitation  itfelf  is  only  a  branch 
of  that  law,  from  which  are  derived  the  various  conftitution 
and  all  the  diverfificd  properties,  of  bodies.  The  mutual  adiion 
exerted  between  two  elementary  portions  of  matter  is,  in  the 
lancruage  of  modern  algebra']  fts,  always  fome  fundion  of  their 
diilance.  At  proximate  diftances,  this  fun6lion  mull  change 
repeatedly,  and  with  different  degrees  of  intenfity,  from  poh- 
tive  to  negative,  or  from  attraction  to  repulfion.  Hence  the 
varied  ftruCture  and  compofition  of  bodies.  It  is  indifferent 
whether  we  confider  the  elementary  portions  of  matter  as 
points,  atoms,  particles,  or  molecules.  Their  magnitude,  if 
they  have  any,  never  enters  into  the  eftimate.  When  the 
diftance  is  confiderable,  the  law  of  aCtion  becomes  confounded 
with  that  of  gravitation,  and  is  of  fuch  remarkable  fimplicity 
as  to  qualify  it  for  the  happieft  application  ever  made  of  the 
mathematical  fciences.  Could  we  afeertain  the  gradations 
at  near  diftances,  we  might  determine  the  ftrudure,  affini¬ 
ties,  and  mutual  operations  of  bodies,  with  the  fame  cer¬ 
tainty  as  we  compute  the  revolutions  of  the  planets.  But 
fuch  a  difeovery  feems  placed  beyond  the  reach  of  the  human 
faculties.  However,  by  a  fcrupulous  attention,  we  may  dif- 
cern  certain  inftances  of  the  approximation  and  tranfition  of 
corpufcular  forces.  And  I  hold  thofe  fads  to  be  the  more 
valuable,  as  they  form  the  intermediate  link  between  the  me¬ 
chanical  and  the  chemical  phaenomena. 

Of  this  kind  I  confider  the  afesnfion  of  water  and  other 
liquids  in  capillary  tubes.  This  fad  is  fo  familiar  that  I  need 
not  ftop  to  deferibe  it.  It  was  firft  noticed  by  the  Academy 
del  Cimento,  at  Florence,  early  in  the  17th  century  5  but 
feems  not  to  have  been  much  regarded  in  the  fequel.  After 
the  promulgation,  however,  of  the  Newtonian  fyftem,  the 
fubjed  was  revived  with  ardour.  It  was  juftly  confidered  as 
aft'ording  intuitive  evidence  of  the  reality  of  attradion.  About 
the  beginning  of  the  i8th  century,  Hawkfbee,  in  England, 
made  fome  excellent  experiments  on  capillary  adiion  ;  and 
Muffchenbroeck  purfued  the  fame  courfe  in  Holland.  Similar 
experiments  were  performed  in  France;  but  in  that  country 
the  Cartefian  philolbphy  was  then  in  the  height  of  its  career, 
and  no  deliberate  attention  could  be  paid  to  fads  which  ap¬ 
peared  to  countenance  an  oppofite  fyftem.  About  the  fame 
period  Dr.  Jurin  publiftied,  at  London,  an  elaborate  dilferta- 
tion  on  the  caufe  of  capillary  adion  ;  and  his  explication  of 
that  curious  fad  feems,  either  from  convidion  or  fupine 
acquiefcence,  to  be  almoft  univerfally  adopted.  It  is  repeated 
in  all  the  elementary  books  of  natural  philofophy.  It  con¬ 
tinues  to  maintain  the  lame  credit :  no  fufpicion  is  ever  ftarted 
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of  Us  folldlty,  and  fcarce  an  attempt  is  made  to  eftablUh  an¬ 
other  theory.  The  celebrated  Clairaut,  indeed,  has  cafually 
touched  on  the  fiibje6l  of  capillary  a^tton  in  his  Treatife  on 
the  Figure  of  the  Earth ;  but  his  inveftigation  of  that  phse- 
nomenon  is  loft  in  a  chaos  of  calculation.  M.  Lalande,  who 
is  fo  active  a  writer,  has  tried  to  unravel  it :  the  aftronomer 
does  not  appear^  however,  to  have  fucceeded.  I  content  niy- 
felf  with  this  general  notice  of  his  little  tra£l ;  for  to  refute  it 
is  much  eafier  than  to  render  it  diftin61;ly  intelligible. 

But,  when  we  coolly  confider  J  urines  account  of  capillary 
a61;ion,  we  are  furprifed  that  it  could  obtain  fuch  fuccefs.  It 
is  in  appearance  fimple  indeed,  and  plaufible ;  but  it  will  not 
bear  the  ftighteft  examination.  The  water  is  conceived  to  be 
kept  fufpended  in  the  tube  by  the  attra6tion  ofthefmall  ring 
of  glafs  immediately  above  the  interior  furface.  But  I  afk. 
Ought  not  the  ring  below  to  exert  an  equal  force  in  a  con¬ 
trary  direction,  and  confequently  deftroy  the  efi'e6t  of  the, 
former?  This  argument  it  feems  impoffible  to  elude,  and  to 
expand  it  would  be  fuperfluous.  We  muft  therefore  regard 
the  common  account  of  capillary  action  as  entirely  without 
foundation. 

It  may  well  furnilh  matter  for  furprife  and  mortification  to 
remark  fuch  a  glaring  overfight  committed  in  the  very  porch 
of  the  phyftcal  fciences.  But  if  we  extend  our  obfervations 
we  fhall  foon  be  convinced  that  the  popular  branches  of  phi- 
Igfophy,  with  all  their  fuppofed  improvement,  are  in  general 
Hill  very  defective  and  erroneous.  Thofe  flowery  departments 
have  been  left  to  the  culture  of  a  fecondary  order  of  men, 
whofe  imagination  was  commonly  more  powerful  than  their 
judgment.  In  every  age  the  vigour  of  genius  has  been  di¬ 
rected  to  the  fublimer  parts,  and  thofe  united  efforts  have 
reared  a  ftupendous  monument  of  the  penetration  and  re- 
fources  of  the  human  mind. 

In  attempting  to  explain  the  mode  of  capillary  aCtion,  the 
chief  difliculty  feems  to  arife  from  the  prejudice  that  a  ver^ 
tlcal  attraction  is  neceffary  to  account  for  the  elevation  of 
liquor  in  the  tube:  yet  this  is  afluredly  not  the  primary  di¬ 
rection  of  the  force;  for,  the  aCtion  of  glafs  being  evidently 
confined  within  very  narrow  limits,  that  virtue  muft  be  dif- 
tufed  over  the  internal  furface  of  the  tube,  and  confequently 
muft  exert  itfelf  laterally^  or  at  right  angles  to  the  fides.  Nor 
is  it  diflicult  to  conceive  how  a  lateral  aCfion  may  caufe  an 
alcent.  We  know  that  in  fluids  a  force  impreffed  in  one  di- 
reCfion  is  capable  of  propagating  itfelf  in  all  direftions.  The 
tendency  of  the  liquor  to  approach  the  glafs,  muft  occafion  it 
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to  fpread  over  the  ititernal  cavity-  of  the  tabe^  and_,  confe* 
quently,  to  mount  upwaYdsi  »••?«■- 

But  let  us  view  the  fubjeft  ai little  more  clofely.  Suppofe 
I  put  a  drop  of  water  upon  a  horizorttal^-plate  of  glafe :  it 
will  quit  its  globular  form, adhere  to  the' glafs^  and  fptead 
out  till  it  has  covered  the  plate  with  a  thin  aqueous  film. 
What  then  is  the  caufe  of  this  phaenomenon  ?  It  is  furely 
not  the  mere  incumbent  weight  of  the  water;  for  that  would 
not  have  been  fufficient  even  to  furmount  the  mutual  adheii'on 
of  the  particles  of  the  fluid,  or  their  natural  tendency  to  ag-, 
globulate.  Befides,  the  fame  precife  efl'e6l  will  take  place  if 
the  drop  be  applied  to  the  under  fide  of  the  plate.  The  water 
therefore  difflifes  itfelf  on  the  glafs  in  the  fame  manner  as  if 
it  were  urged  by  the  preflfure  of  a  column  acting  againfl;  that 
furface.  Its  attraftion  to  the  glafs  is  equivalent  to  this  fup- 
pofed  preflhre^  and  is  prodiuSlive  of  the  fame  confequences. 
But  why  fhould  the  mere  tendency  of  the  water  to  the  furface 
of  the  glafs  occafion  a  difperfive  motion  ?  The.reafon  is,  that: 
the  external  particles  could  not  approach  without  fpreading 
themfelves  and  extending  the  film  :  and  analogy  will  inflrutt 
us,  that  the  attraiSlion  of  water  to  glafs  mufl;  increafe  in  pro- 
}X)rtion  to  the  proximity  of  its  approach,  till  it  has  reached, 
the  term  of  clofefl  union. 

If  the  plate  be  held  vertically  the  aqueous  film  will  {fill 
adhere,  but  only  to  a  certain  limited  elevation,  depending  on 
its  thicknefs.  I  reckon  the  force  of  fufpenfion  correfponding 
to  each  inch  of  width,  or  of  the  extent  of  the  horizontal 
linear  boundary,  as  equal  to  the  weight  of  about  the  lootli 
part  of  a  cubic  inch  of  water.  Hence,  if  the  film  was  only 
the  loooth  part  of  an  inch  in  thicknefs,  it  would  maintain  a 
height  often  inches;  but  if  its  thicknefs  amounted  to  the 
tooth  of  an  inch,  it  would  fubfide  to  an  elevation  of  one  inch, 

,  Suppofe  I  now  dip  the  plate  perpendicularly  in  a  bafin  of 
w'ater,  the  film  will  fufler  a  very  confiderable  modification. 
A  new  portion  of  water  greedily  attaches  itfelf  to  the  film, 
and  deprefles  it  by  the  load  of  additional  weight.  The  curve 
of  protuberance  feems  nearly  an,  inverted  parabola,  and  con- 
fequently  the  prefliire  to  be  fuftained  is  only  the  third  part  of 
Avhat  would  obtain  if  the  column  had  been  of  uniform  thick- 
nels.  The  relative  force  of  attra<Tion  is  therefore  =  rttr; 
,aud  if  we  conceive  the  height  to  be  equal  to  the  breadth, 
which  appears  nearly  the  cafe,  either  of  them  will  be  denoted 
by  or  a  little  more  than  the  fixth  part  of  an  inch: 

a  conclufion  which  correfponds  fufficiently  with  ubferva- 
iion. 
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If  two  glafs  plates,  held  near  each  other  and  parallel,  be 
dipped  in  water,  the  water  will  mount  in  the  included  fpace. 
1  he  aqueous  protuberance  is  now  confined,  and  the  afcent  of 
the  column  is  therefore  greater;  befides  that  the  efle6l  is 
doubled  by  the  united  aftion  of  both  oppofite  furfaces.  Each 
iurface  a^ls  only  upon  a  thin  film ;  but,  fince  the  force  is 
fpent  in  fupporting  the  particles  which  adhere  to  this,  the 
height  of  the  column  mufi;  evidently  be  inverfely  as  the  weight 
fuipended,  or  the  diftance  between  the  glafs  plates.  Imagine 
the  interval  between  thofe  plates  to  be  the  looth  part  of  an 
inch :  then  each  furface  may  be  confidered  as  aiding  againfi: 
a  column  of  the  thicknefs  of  the  300th  part  of  an  inch  ;  and 
fince  the  force  of  attradlion  is  equivalent  to  the  weight  of  the 
looth  part  of  a  cubic  inch,  the  correfponding  afcent  mufi;  be 
two  inches.  In  like  manner,  if  the  interval  were  only  the 
200th  part  of  an  inch,  the  height  of  the  column  muft  be 
four  inches.'  In  general,- put —  the  diftance  between  the 

^  I  ‘  *  ' 

plates,  and  - ,  =  the  heisdlt  of  the  column. 

The  fame  reafoning  is  applicable  in  ^the  cafe  of  capillary 
tubes.  The  attracSlion  of  the  internal  furface  is  exerted  on 
a  thin  circular  linings  but  this  force  is  diluted  and  attenu¬ 
ated  by  the  preflure  of  the  water  which  adheres  to  the  film 
and  occupies  the  cavity  of  the  tube.  A  circle,  it  is  well 
known,  is  equal  to  a  reftangle  which  has  the  circumference 
for  its  bafe  and  half  the  radius  for  its  altitude ;  confequently 
the  attratiive  power  of  the  glafs  will  produce  the  fame  efi'eft 
as  if  it  affed  fimply  againfi;  a  column  whofe  thicknefs  is  one- 
lourth  part  of  the  bore  of  the  tube.  But  we  have  already  feen 
that  the  meafure  of  force  is  exprelfed  by  hence,  if 

d  denote  the  width  of  the  bore,  the  height  at  which  the  water 

will  be  fufpended  in  the  tube  will  be  rr 


100  X  25^/. 

Thus  the  altitude  of  fufpenfion  in  capillary  tubes  is  the  double 
of  what  obtains  with  parallel  plates  whofe  mutual  diftance  is 
the  diameter  of  tlie  bore. 

The  fufpenfion  of  water  in  capillary  tubes  muft  depend 
entirely  on  the  fmallnefs  of  the  fuperior  orifice.  Nor  will 
the  eft'eiSt  be  in  any  deo-ree  altered,  however  much  the  lower 
part  of  the  tube  be  enlarged  :  for,  by  the  laws  of  fluids,  the 
prelfure  is  proportional  merely  to  the  altitude  of  the  column  ; 
and  this  preflTure  is  balanced  at  the  upper  extremity  by  the 
adhefive  force  of  the  film,  which  attaches  itfelf  to  the  i.efibe 
-ft  the  tube. 

Ns 


If 


1^8  On  Captllaiy  ABion, 

If  a  capillary  tube  be  inferted  through  another  tube,  ^nd 
both  dipped  in  water,  it  will  rife  not  only  in  the  capillary 
bore,  but  in  the  interftice  between  the  two  tubes.  Even 
though  the  diameter  of  the  outer  tube  be  confiderable,  the 
water  mull:  form  a  fenfible  elevation  in  the  intermediate  ring; 
and  this- elevatiqn  will  be  determined  by  comparing  the  ex¬ 
tent  of  the  oppolite  furfaces  of  glafs  with  the  intercluded  fpace 
on  which  their  action  is  fpent.  The  abfolute  afeent  in  the. 
capillary  bore  continues  the  fame;  but,  if  we  eftimate  it  from 
the  external  protuberant  ring  of  water,  it  will  appear  evi¬ 
dently  diminifhed.  Conceive  the  outer  tube  to  be  fitted  with 
a  bottom,  and  the  whole  to  be  removed  from  the  balin.:  the 
effcdl  will  ftill  remain  the  fame,  and  confequentlv  the  appa¬ 
rent  altitude  of  the  fluid  in  the  capillary  bore  will  be  dirni- 
nilhed.  Let  d  denote  this  bore,  d"  the  diameter  of  the  tube, 
and  d’^  the  width  of  the  outer  tube,  or  rather  that  of  the  cif- 
tern  in  which  the  capillary  is  plunged  :  then  it  may  be  ealily 
inveftigated,  from  the  principles  already  explained,  that  the 


height  to  which  the  water  will  rife  is  =  — 
&  •  25 


’2T~Zr~^'^  inches. 

If  the  tube  has  its  lower  orifice  not  too  wide,  on  removing 
it  from  the  ciftern  in  which  it  was  immerfed,  a  drop  of  water 
will  adhere,  and  the  column  in  the  capillary  bore  will  remain 
at  the  fame  height.  Its  fufpenflon,  we  have  feen,  is  pro¬ 
duced  by  the  lateral  adhefion  of  the  internal  film,  to  wdiich 
a  cylinder  of  water  attaches  itfelf.  If  the  drop  at  the  extre¬ 
mity  be  diminiflied  by  any  caufe,  fuch  as  the  contadl  of 
bibulous  paper,  the  column  will  fubfide;  for  the  tendency 
of  the  water  to  agglobulate  then  coimterafts,  in  fome  degree, 
its  capillary  extenflon  in  the  tube.  Cover  a  horizontal  piece 
of  glafs  with  a  fine  film  of  water,  and  bring  the  tube with 
it's  charge  to  touch  it,  the  water  will  immediately  defert  the 
cylindrical  cavity  and  fpread  over  the  film,  1  he  attraeSfion 
which  the  vertical  column  of  water,  joined  to  its  weight,  bears 
to  the  expanfive  horizontal  film,  overcomes  its  adhefion  to 
the  narrow  film  that  lines  the  infide  of  the  tube.  We  here 
contemplate  the  extreme  cafe  ;  but  it  fhould  be  remarked  in 
general  that  the  mutual  aUra6lion  of  the  particles  of  w’atcr  or 
other  fluids  mu  ft,  to  a  certain  degree,  diminifli  their  afeent 
in  capillary  tubes,  fince  that  force  tends  to  agglomerate  the 
parts,  and  confequently  oppofes  any  ramifications  or  fila¬ 
mentous  prolongations  of  the  fluid.  This  refiflance,  it  might 
7  be 
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be  fliown,  is^  like  the  capillary  aftion  itfelh,  inverfely  as  the 
width  of  the  bore.  The  two  oppofite  effects,  being  thus  pro¬ 
portional,  are  confounded,  and  their  difference  only  is  ob- 
ferved.  In  the  cafe  of  glafs,  the  capillary  a61:ion  greatly  pre¬ 
ponderates  :  one  confequence  of  this  is  the  concavity  re¬ 
marked  at  the  top  of  the  column;  a  clear  proof  that  the  lateral 
exceeds  the  central  adhefion.  If  the  upper  furface  were  per¬ 
fectly  flat,  thofe  two  forces  would  be  in  exaCl  equilibrium. 
But  the  convexity  of  the  top  of  the  column  proves  that  the 
fluid  has  a  greater  attraction  to  its  own  particles  than  to  glafs. 
Such  is  the  cafe  with  quickfllver,  which,  inflead  of  afcending 
in  capillary  tubes,  fuflers  a  depreflion  according  to  the  fame 
law.  This  remarkable  faCt  has  been  afcribed  to  fome  re- 
pulfion  exifting  between  quickfllver  and  glafs.  But  I  regard 
fuch  a  fuppofltion  as  equally  unneceflary  and  improbable. 
The  fame  confequence  would,  no  doubt,  take  place  with 
water  in  polifhed  tubes  of  fteel  or  brafs.  If  I  place  a  drop  of 
water  on  a  fmooth  furface  of  metal,  or  a  globule  of  quick- 
filver  on  a  plate  of  glafs,  neither  of  them  will  feem  at  all  af- 
feCted  by  the  contaCt,  but  will  obey  the  attraClion  of  their 
own  particles,  and  therefore  affeCt  the  fpherical  form. 

Hence  the  mercury  in  a  barometer  can  never  mount  to  its 
true  height;  and  the  error  will  be  the  more  conflderable  in 
proportion  as  the  tube  is  narrow.  If  two  tubes  of  different 
diameters  be  carefully  filled  and  planted  in  the  fame  bafin, 
the  mercurial  column  will  ftand  vifibly  higher  in  the  wider 
tube.  This  aberration  has  been  generally  negleCled,  though 
it  muff;  evidently  affeCt  the  barometric  calculation  of  the  alti¬ 
tudes  of  mountains 

On  the  fame  principle  I  would  explain’ the  familiar  experi¬ 
ment  of  a  needle  fwimmino*  on  the  furface  of  water.  It  is 

V  O  ■ 

fuperfluous  to  have  recourfe  to  any  fuppofed  repulfion.  The 
internal  cohefion  of  the  water  oppofes  its  divifion ;  a  gentle 
cavity  is  formed,  which,  preffing  upwards,  fupports  the  needle. 

Above  twenty  years  ago,  that  able  chemift  M.  Guyton- 
Morveau,  examining  into  the  nature  of  chemical  affinities,  at¬ 
tempted  to  determine  the  relative  attradfion  of  a  variety  of  fub- 
ftances,  from  the  force  required  to  detach  finall  plates  of  glafs 
or  metal  from  their  contadl  with  water  or  quickfllver.  Tlie 

^  Suppofe  the  ir.ercurial  column  at  the  bottom,  of  the  mountain  to  be 
39  inches,  at  the  fummit  15  ;  and  let  the  depreiiion  be  equal  to  the  20th 
of  an  inch,  which  correiponds  to  ordinary  tubes.  Then  the  corrected  co¬ 
lumns  are  30*05  and  15*05;  b\n  the  ratio  of  thefe  numbers  is  difierent 
from  that  of  30  to  15,  and  confequently  it  will  give  a  different  altitude. 
The  common  calculation  will  reprefent  the  mountain  above  90  feet  higher 
than  It  ought  to  be. 
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idea^  thciugli  not  logically  accurate,  was  ingenious,  and  had 
certain  degree  of  fuccefs.  It  is  evident  that  the  force  meafurcd 
was  not  ilridfly  that  of  mutual  attra6iion,  but  only  the  weight 
of  the  protuberant  mafs  of  fluid  the  moment  before  its  fepar 
ration.  Nor  does  the  height  of  this  column  depend  on  its 
mere  adhefion  ;  for  it  can  never  exceed  the  cohefive  force  of 
the  fluid  molecules  to  each  other.  When  the  plate,  what¬ 
ever  may  be  its  attrablive  power,  is  raifed  above  a  certain 
limit,  the  attached  column  breaks,  and  part  of  it  adheres  to 
the  plate,  while  the  reft  falls  back  into  the  body  of  the  fluid. 
Idiiis,  thofe  experiments  can  afeertain  the  adhefion  of  the 
plate  only  when  it  is  comparatively  very  fmall ;  in  other  cafes 
they  meafure  flmply  the  integrant  attraftion  of  the  particles 
of  the  fluid.  If  capillary  adfion  be  regarded  as  approximate 
to  chemical  affinity,  this  may  be  always  determined,  with 
facility  and  with  fufficient  accuracy,  by  obferving  the  afeent 
in  two  parallel  plates  fixed  at  fome  minute  but  known  di« 
fiance  from  each  other. 

The  elevation  of  a  liquid  in  a  capillary  bore  is  produced  by 
its  fpecific  attradfion  to  the  matter  of  the  tube.  With  dif¬ 
ferent  fubflanccs  the  effed.ts  are  confiderably  diyerfified  :  al¬ 
cohol,  for  example,  rifes  little  more  than  a  third  part  of  ihq. 
height  to  which  water  reaches.  But  the  flighteft  alteration 
in  the  conftitution  of  the  fubftance  will  fometimes  occafion  a 
very  material  difference  of  effedl.  Thus  I  find  that,  on  di¬ 
luting  the  alcohol,  the  afeent  of  the  liquor  is  fcarcely  at  all 
augmented  ;  but,  if  I  reverfe  the  procefs,  and  add  a  few  drop^ 
of  alcohol  to  the  water,  the  capillary  column  will  fufler  a  re¬ 
markable  depreffiqn.  On  this  principle  might  be  conftrudfed 
a  very  Ample  hydrometer  for  meafuring  the  ftrength  of  wealy 
liquors.  And  I  would  invite  chemifts  to  try  capillary  adliou 
with  different  faline  and  metallic  folutipns,  as  1  am  confident 
that  rnanv  curious  facts  would  thus  be  difeovered.  NothinG; 
could  exceed  the  fimplicily  of  fuch  an  inftrument.  It  is  only 
neceflary  to  choofe  a  fine  calibred  lube,  and  to  have  it  divided 
on  the  outfide  into  equal  parts  by  the  point  of  a  diamond,  or 
marked  with  enamel  colours.  On  plunging:  it  into  the  liquid 
and  then  removing  it,  the  precife  effedf  would  be  indicated 
by  the  fufpended  column.  I  have  no  doubt  but  that  fuch 
an  inftrument,  in  the  hands  of  a  fkllful  operator,  w’ould  be 
brought  to  mark,  with  fufficient  exa6lnefs,  the  proportion  of 
ingredients  contained  in  a  compound  fluid,  and  might  in 
fonie  cafes  fuperfede  the  trouble  of  analyfis  itfelf. 

The  afeent  of  water  through  pounded  glafs,  fand,  and 
other  powdery  fubftances,  is  juftly  explained  by  capillary 

action. 


201 


On  Capillary  ABlon» 

«<rilon.  The  efle6l  is  produced  by  the  attra£lion  of  the  im- 
UieroLis  proximate  facets ;  and  it  is  the  more  notable,  as  the 
aggregate  furface  is  very  large  in  comparifon  with  the  inter- 
flices  to  be  filled  up  with  humidity.  But  the  abforption  of 
tvater  by  bibulous  paper,  linen,  or  flannel,  though  com¬ 
monly  referred  to  the  fame  caufe,  is  of  a  very  different  na¬ 
ture.  From  clofe  obfervation  I  am  convinced  that  in  thofe 
jnftances  there  occurs  a  real  though  not  a  permanent  change 
of  conffitution  :  the  folid  begins  to  affimilate  itfelf  to  ths 
qualities  of  the  combined  fluid,  and  becomes  fofter  and  more 
tranflucid.  By  means  of  an  inftrumeiit,  contrived  to  mea- 
fure  the  fmalleft  alteration  of  volume,  I  have  proved  deci- 
lively  that  the  union  of  water  or  oil  with  paper  or  linen  is 
accompanied  with  a  general  contraction  or  concentration  qf 
the  mafs.  IN  ay,  applying  a  delicate  thermometer,  I  perceived 
a  very  fenfible  extrication  of  heat  invariably  to  take  place 
during  fuch  combinations.  And  this  effect  was  the  greater 
ni  proportion  to  the  previous  drynefs  of  the  folid.  Thus  I 
have  fometimes  produced  a  heat  of  ten  degrees  by  moiftening 
faw-dii(f  which  had  been  parched  before  the  fire.  An  ab¬ 
forption  of  this  kind  is  ffrictly  a  chemical  procefs :  the  in.« 
ternal  flructure  of  the  folid  is  altered,  and  a  force  is  deve¬ 
loped  very  diffinct  in  quality  and  degree  from  what  obtains 
'in  capillary  action.  The  contemplation  of  fuch  facts  may 
lerve  to  extend  our  ideas  of  chemical  agency.  The  ftate  of 
fluidity  is  effential  to  its  operation ;  but  that  quality  is  re¬ 
quired  only  in  one  of  the  ingredients,  and  the  refult  of  the 
combination  may  be  indifferently  a  fluid  or  a  folid.  Copper 
will  Imbibe  quickfilver  and  become  only  more  brittle  5  and, 
on  the  other  hand,  quickfilver  will  diffolve  a  fmall  portion  of 
copper  without  relinquifiiing  its  fluid  character.  Nay,  if  the 
one  fpecies  of  combination  can  be  produced,  we  may  fafely 
infer  the  exiffence  of  the  other.  Thus  all  ftones  are  found 
to  contain  water  incorporated  in  their  fubfiance,  altogether 
diftinct  from  what  may  infinuate  itfelf  in  their  accidental 
crevices.  If  we  reverfe  the  combination,  therefore,  and  fup- 
pofe  the  fluid  to  predominate,  we  fliall  conclude  that  water 
is  to  a  certain  degree  capable  of  diflblving  all  forts  of  ftones. 
And  if,  difregarding  the  authority  of  difputed  fyflems,  we 
candidly  examine  the  numerous  faeffs  that  occur  in  geology, 
we  cannot  hefitate  to  admit  the  juflnefs  of  the  propofition. 

I  would  not  venture,  however,  to  maintain  that  water  is 
fingly  capable  of  difiblving  the  hardefi  ftone;  for  the  cohefion 
of  the  integrant  molecules  will,  in  fome  cafes,  oppofe  a  force 
fuperior  to  the  attraction  of  the  water.  But  the  procefs  may 
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be  affifted  by  the  concurrence  of  other  agents  that  tend  to 
chfunite  the  folid.  In  general^  the  action  of  chemical  affini¬ 
ties  admits  of  comparifoii  with  the  application  of  mechanical 
force.  There  are  fome  obvious  fa6ls  which  at  once  illuftrate 
and  confirm  this  principle.  For  example,  carbonic  gas,  com¬ 
bined  with  water,  enters  into  the  compofition  of  marble  5  but 
neither  of  thofe  fugitive  fubftances,  however  concealed  or 
difguifed,  yet  abandons  its  fpccific  character.  On  the  ap¬ 
plication  of  intenfe  heat  their  elatlicity  becomes  developed 
with  irrefiftible  force,  and  they  make  their  efcape,  leaving 
the  flony  bafis  in  the  dry  caiiftic  hate  of  quicklime.  I  (hall 
mention  one  other  fa6f  which  exhibits  the  play  of  chemical 
affinities.  Charcoal,  it  is  well  known,  has  the  property  of 
imbibing  air;  and  I  have  proved  from  experiment  that  this 
imprifoned  air  exifts  in  a  compreffied  or  condenfed  {fate.  But 
w’ater,  being  applied  to  the  charcoal,  will  be  immediately 
abforbed  by  fuperior  attraction,  and  will  dillodge  the  air, 
which  now  recovers  its  ufual  expanfion. 

Sulphuric  acid,  potaffi,  and  in  general  all  the  deliquefcent 
falts,  have  the  power  of  attracting  moifiure  from  the  atmo- 
fphere.  They  exert  a  real  chemical  aCbion  which  overcomes 
the  adhefioii  of  humidity  to  the  air.  But  I  have  remarked 
the  fame  property  to  obtain  more  or  lefs  in  a  great  variety  of 
fubftances;  in  paper,  linen,  flannel,  w^ood;  nay,  in  ftones 
.and  earths..  The  w^ater,  thus  abftraCted  from  the  atmofphere, 
peiietrates*into  their  fubftance  and  difappears.  The  furface 
of  glafs  fhows,  in  a  limited  degree,  a  fimilar  power.  I  have 
obferved  that,  on  the  approach  of  evening,  bits  of  glafs  be¬ 
came  covered  over  with  minute  globules  long  before  the  fur¬ 
rounding  air  was  abfolutely  damp.  About  the  temperature 
of  freezing  I  have  noticed  this  dew  to  appear  on  the  furface 
of  the  glafs,  when  my  hygrometer  ftill  indicated  a  dryncfs  of 
five  degrees.  But  in  higher  temperatures  the  efleCl  was  even 
more  ftrikino: ;  and  I  have  feen  the  fides  of  a  tumbler  covered 
with  dew  when  the  ambient  air  poflefled  15  degrees  of  dry- 
nefs.  In  thofe  cafes,  however,  the  humidity  is  merely  de¬ 
tached  from  the  air  by  the  aClion  of  the  glafs,  and  it  remains 
adtierino;  to  the  furface  without  beino;  abforbed  into  the  vi- 
treous  niafs.  Tlie  efiCCf  cannot,  with  any  appearance  of  pro¬ 
bability,  be  imputed  to  a  fuppofed  alkaline  efflorefccnce;  fn 
it  was  obferved  with  fine  flint  glafs,  and  the  dew  collcCfed 
was  always  pcrfeCfly  taftelefs.  When  pohflred  metals  were 
expofed,  they  never  received  any  dew  till  the  atmofphere  was 
abfolutely  damp.  They  feem  therefore  to  be  entirely  paffive. 

This  Angular  property  of  glafs  is  certainly  a  modification 

of 
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of  capillary  action :  it  muft  therefore  obtain  in  other  kindred 
fubftanees.  I  am  inclined  to  refer  it  to  the  fame  caufe,  how¬ 
ever  apparently  fubtle,  which  has  fo  forcibly  ftruck  me  ip. 
fome  other  refearches.  It  is  well  underftood  that  phyfical  is 
difl'erent  from  mathematical,  contadl;.  In  the  former  there 
is  a  finite  interval  whofe  extent  is  various,  depending  op 
the  mutual  relation  of  the  bounding  furfaces.  ”  The  degree 
of  approach  is  greater  in  fome  cafes  than  in  others,  or 
the  contact  is  of  a  more  perfe6t  kind.  I  have  proved 
lately,  I  think  to  demonftration,  that  air  is  feparated  from 
the  polifhed  furface  of  metal  by  a  much  wider  interval  than 
from  glafs  or  other  fubftances.  The  air  therefore,  charged 
with  its  humidity,  approaches  fo  clofe  to  the  glafs,  that  the 
latter  exerts  moft  powerfully  its  fpecific  attradlion,  and  de¬ 
taches  the  minute  globules  of  water.  Paper  and  other  vege¬ 
table  fubftances,  though  faturated  with  moifture,  and  there¬ 
fore  capable  only  of  difplaying  capillary  adlion,  leem  to  pof- 
fefs  the  fame  property  as  glafs. 

I  confider  the  power  of  abflradling  humidity  from  the  at- 
mofphere  as  of  important  confequence  in  the  vegetable  eco¬ 
nomy.  Plants  may  thus  inhale  liquid  nutriment,  when  the 
ambient  air  is  ftill  far  from  being  difpofed  to  part  with  its 
watery  ftore.  And  we  have  feen  that  heat  promotes  the 
eftedt.  Hence  certain  vegetable  tribes,  without  feeling  the 
beneficial  influence  of  rain  or  dews,  are  yet  capable  of  ex¬ 
iting  in  the  fultry  arid  plains  of  Arabia.  They  extradl  a 
fcanty  fupply  of  moifture  from  the  air  by  a  fort  of  chemical 
procefs.  Perhaps  the  organic  ftrudfure  of  the  plant  may  con- 
fpire  with  its  phyfical  quality  in  augmenting  the  effect^ 

The  celerity  of  the  flow  of  liquids  in  capillary  fyp.hons  de¬ 
pends  chiefly  on  a  circumftance  which,  I  believe,  has  not 
hitherto  been  noticed.  If  we  confider  with  a  little  degree  of 
attention  the  motion  of  water  through  a  narrow  paflage,  we 
fliall  foon  be  convinced  that  it  is  not  regular  and  uniform.  The 
obftrudlion  at  firft  experienced  occafions  a  certain  accumula-' 
tion,  which  at  length  overpowers  refiftance  and  caufes  a  par¬ 
tial  acceleration.  In  this  manner,  a  fort  of  continual  re- 
'Ciprocating  tide  is  produced  in  a  feries  of  pulfes  more  or  lefs 
intricate.  This  curious  efledt  is  difiindlly  vifible  in  artificial 
jeis-d^eau.  But  the  fame  thing  may  be  perceived  in  every' 
current  of  water.  Hence  the  varying  dimpled  furface  and', 
the  gentle  murmur,  of  brooks.  I'hc  volume  of  water  conti¬ 
nues  the  fame;  but  its  contours  and  flexures  are  inceflantly 
chancrinjT,  and  i'oothe  the  fancy  by  exhibiting  a  pidf  ure  of  ani¬ 
mation.  After  performing  a  certain  cycle,  however,  the  fame, 
irregularities  are  again  repeated  :  and  hence  the  mufioal  ca- 
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dence  of  rivulets,  fo  clofely  afTociated  in  our  minds.with  luxu¬ 
rious-  eafe  and  the  calm  pleafures  of  paftoral  life. 

If  we  examine  carefully  the  afcent  of  mercury  in  a  fine 
thermometer,  w'e  fhall  find  that  it  mounts  by  a  fucceffion  of 
iiarts.  It  feems  to  force  itfelf  along  by  a  fort  of  vermicular 
motion.  Nor  does  the  refiftance  depend  much  on  the  fric¬ 
tion  experienced  againft  the  fides  of  .the  tube;  it  is  owing 
chiefly  to  the  wafle  of  force  in  impreffing  a  .narrow  thread  of 
liquid  with  thofe  concatenated  contrakStions  and  dilatations 
indifpenfable  to  progrefiive  motion/  I  muft  obferve  that  the 
term  fluidity  itfelf  is  merely  of  relative  import.  A  folid  body 
mayfoftenby  infenfible  gradations,  and  pafs  into  the  ftate  of 
a  fluid.  In  this  new  condition  the  particles  are  indifferent  to 
pofition,  and  therefore  eafily  admit  of  inteftine  motion.  But 
fuch  a  property  implies  an  extenfion  of  the  fphere  of  mutual 
connecfion.'  In  a  large  fyftem  of  molecules,  the  flightefl  al¬ 
teration  in  the  fituation  of  each  is  fufficient  to  produce  a  total 
change  of  arrangement.  It  is  otherwife  when  the  group  is 
very  limited.  The  compofition  of  a  fluid  may  thus  be  con¬ 
ceived  to  refcmble  a  long  fpring,  which  bends  eafily  and 
without  rifk  under  the  fmalleft  preffure ;  while  the  ftrudtiire 
of  a  folid  may  be  compared  to  a  fliort  fpring,  which  yields 
only  to  the  application  of  a  great  force,  and  is  then  liable  to 
break.  But  the  action  of  heat  extends  this  imaginary  fpring, 
and  promotes  foftnefs  and  fluidity.  Thus  a  bit  of  fcaling- 

wax,  held  near  the  flame  of  a  candle,  gradually  lofcs  its  angles 
and  protuberances ;  an  evident  proof  that  the  fphere  of  mu¬ 
tual  cohefion  is  enlarged.  And  every  perfon  mufl  have  re¬ 
marked  that  oil,  during  the  heat  of  fummer,  becomes  appa¬ 
rently  thin,  and  flows  with  facility.  Nay,  water  itfelf  under¬ 
goes  a.  fimilar  change  of  conftitution,  though  it  eludes  ordi¬ 
nary  obfervation.  I  bend  a  thermometer  tube,  with  rather 
a  wide  bore,  into  a  fiphon,  which  1  infert  into  a  tumbler  of 
cold  water,  and  count  how  many  drops  fall  in  a  minute.  I 
then  empty  the  tumbler,  and  fill  it  to  the  fame  height  with 
hot  water;  and,  replacing  the  fiphon,  i  find  that  the  drops, 
which  are  flill  of  the  fame  fize,  fucceed  each  other  much 
more  rapidly  than  before,  infomuch  as  fometiines  to  form  a 
continual  ftreamlet.  I  conclude,  from  feveral  trials,  that  the 
velocity  of  the  flow  is  at  lead  fix  times  greater  near  the  boil¬ 
ing  point  than  on  the  verge  of  congelation.  But  the  dif¬ 
ference  may  be  rendered  much  more  ftriking  in  another 

way.  The  height  to  which  liquids  are  projecSfed  is  pro¬ 
portional  to  the  fquare  of  their  initial  velocity.  Provide, 
therefore,  a  glafs  tube  three  or  four  feet  long  and  more 
than  half  an  inch  wide :  by  the  help  of  a  blow-pipe,  draw 
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out  the  end  Into  a  tapering  capillary  bore,  and,  a  little  above 
this,  bend  the  (boulder  back  parallel  to  the  tube.  Then, 
holding  the  tube  perpendicular,  (ill  it  with  cold  water,  and' 
break  off  by  degrees  the  (lender  (lem  till  the  w'ater  begins 
to  fpirt  up  perhaps  half  an^  inch.  Now  plunge  the  lower 
end  of  the  tube,  for  the  fpace  of  a  minute  or  two,  in  boiling 
water,  and,  on  removing  it,  the  jet  will  appear  to  dart  almotl 
to  the  height  of  three  feet,  but  will  gradually  fublide  as  the 
heated  portion  of  water  is  expended. 

.  The  fame  experiment  will  fucceed,  though  in  different  pro¬ 
portions,  with  alcohol  and  even  mercury.  Yet  all  thefe  are 
commonly  deemed ’perfetft  fluids;  nor  can  we  doubt  that  the 
application. of. heat  wdli  in  every  cafe  increafe  the  tenuity  of 
the  liquid  fubftance,  and  heighten  its  degree  of  fluidity.  If 
w'ater  thus  experiences  fuch  a  change,  the  effect  mufl;  be  pro¬ 
portionally  greater  on  the  dilute  folution  of  mueilaginous  and 
faccharine  matter  ^which  conftitutes  the  fap  of  plants.  The 
return  of  fpring,  by  the  mere  phylical  influence  of  its  warrnth, 
will  pronjiote  the  flow  of  the  juices  deftined  for  the  nouri(h- 
liient  of  the  vegetable  tribes.  That  genial  feafon,  therefore, 
nbf  only  reanimates  the  principle  of  life,  and  (limulates  the 
organs  of  fecretion  to  elaborate  their  fluids,  but  quickens  the 
circulation  of  thofe  fluids  through  the  fine  ramifications  of 
the  fap-veflfels.  Hence  the  rapid  growth  of  plants  in  the  hot 
climates.  Hence,  likewife,  the  quick  vegetation  remarked 
within  the  polar  circle,  where,  for  the  fpace  of  weeks  or 
months,  the  (lanfmg  rays  of  the  fun  play  without  intermiflion. 

Verfailks, 

©dobcr  9,  iSoi.-'*' 


♦  This  paper  was  drawn  up  in  great  hafle  for  a  particular  occafon.  It 
h  now  printed  without  alteration,  although  the  author  is  confcious  of  its 
•cfeils  in  point  of  unity  and  arrangement. 
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XXXI.  O'fervations  on  the  Salt  of  Bitumen*,  the  Bit-Nohen 
of  the  Hindoos.  By  John  Render  son,  Efq.  Surgeon 
on  the  Bengal  EJlahliJhment 

Sal  Indus  vel  rubniger,vel  fubrufus,  obfcurus  omnibus  fortlor. 

MeJfuCj  c.  xvi. 

Et  alius  eft  Indus,  qui  eft  niger,  non  nigredine  napticitatis. 

Avice'/ma,  iib.  ii.  c.  624. 

Xhe  fallne  fubftance  which  has  lately  been  imported  into 
Britain  under  the  name  of  fait  of  bitumen,  is  not,  as  might 
be  inferred  from  the  title,  a  natural  prodiuSlion,  but  an  ar¬ 
tificial  preparation  of  great  antiquity  invented  by  the  Hindus. 
It  is  known  in  India  by  various  appellations  f  5  but  the  trivial 
name,  by  which  it  is  familiar  to  thofe  who  have  refided  any 
time  in  that  country,  is  hhala  nimuc,  or  black  fait.  It  is 
met  with  in  every  village  in  large  irregular  lumps,  for  the 
moft  part  of  a  dark  brown  colour. 

It  has  a  ftrong  faline  tafte,  with  a  peculiar  fenfation  dif- 
fufed  over  the  mouth,  which  is  not  eafily  defcribed.  At  firft, 
the  tafte  is  difagreeable  ;  but  I  have  been  told  by  thofe  who 
were  in  the  habit  of  ufing  it,  that  it  not  only  becomes  plea- 
fan  t,  but  is  often  taken  to  remove  a  difagreeable  tafte  in  the 
mouth.  When  the  fait  is  perfectly  dry,  it  has  fcarcely  any 
perceptible  fmell,  but  when  moiftened  it  fends  forth  a  ftrong 
fulphureous  foetor. 

It  diflblves  readily  in  a  fmall  portion  of  water,  forming  a 
folution  of  a  greenifli  colour,  which  emits  a  ftrong  fulphu¬ 
reous  fmell,  refembling  bilge  water,  or  the  fouleft  gun-fcour- 
ings.  By  expofure  to  the  air,  the  fmell  gradually  abates, 
and  the  greenifh  tint  difappears,  the  liquor  becoming  as  clear 
as  the  pureft  water:  when  this  has  taken  place,  if  the  folu- 

Communicated  by  the  Author. — This  prefents  a  curious  fpecimen 
of  the  Hindoo  phyfic;  and  further,  it  may  fuggeft  to  Britifli  practitioners 
the  trial  of  hydro-fulphurets  alone  or  in  coinbultion,  as  in  the  cafe  of  the 
prefent  fait,  in  many  untried  difeafes. 

t  By  the  Hindoos  it  is  called  bit-nobm^  padnoon^  and  foonchnioon  \  in 
Arabic  and  Perhan  MSS.  772elk,?i:elk-?ni.ft,melk-nfzued,  nimuci-nuft,  nimu- 
eijed,  and  nimuci-hind't .  It  is  the  fal-napbthicus  Indus  vel  Indicns  of  the 
Latin  verhons  of  the  Arabian  and  Pcrlian  authors;  the  pharmacopeia  au~ 
gujlana  of  the  earlier  editions  of  the  Pharmacopeia  Londinenjis^  &c.  It 
muft  be  obferved,  that  all  the  formulie  of  winch  it  is  an  ingredient  in  the 
different  pharmacopeias,  are  copied  from  the  Arabian  authors ;  and  there¬ 
fore  I  doubt  much  whether  it  was  ever  imported  into  this  country  before, 
or  even  into  Europe  in  any  confiderable  quantity,  for  I  find  no  particular 
account  of  it  in  any  of  thefe  books.  U  is,  perhaps,  the  Jal-afpbaltitcs  and 
jQi.  '-Qmenus  of  Pliny  and  Galen, 
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tion  has  been  pretty  ftrong,  on  pouring  out  the  water,  the 
inlide  of  the  veflel  in  which  it  was  contained  is  found  lined 
with  a  cruft  of  a  dark  brown  colour  j  a  phoenomenon  obferved 
in  moft  lulphur  wells :  this  wdll  be  heft  diicovered  if  the  ex¬ 
periment  is  made  in  a  glafs  veftel. 

fpoon  laid  over  a  frefti  folution  of  the  fait  became 
diicoloured  in  the  courfe  of  a  few  hours  j  and  a  little  fugar  of 
lead  put  upon  the  fhank  of  the  Ipoon,  and  kept  over  the  fo- 
lution  during  the  night,  was  found  in  the  morning  conftder- 
ably  blackened,  A  few  drops  of  the  nitric  dgid  added  to, the 
frefli  folution  caufed  a  milky  appearance,  and  a.  little  acetate 
of  lead  poured  into  a  glafs  of  it  caufed  a  precipitate  .that  filled 
nearly  one-third  of  the  glafs.  The  hepatic  gas  is  in  fuch  abun¬ 
dance,  that,  by  expofing  a  ftrong  folution  in  a  tumbler  to  the 
air,  the  fulphur  becomes  at  once  evident,  in  the  cruft  with 
which  the  glafs  is  uniformly  found  to  be  lined. 

^  After  a  folution  of  the  fait  had  been  expofed  to  the  air  till 
It  became  perfedlly  clear,  a  quantity  of  it  was  poured  into  a 
china  plate,  and  gradually  evaporated  by  the  heat  of  the  fun: 
there  remained  in  the  plate  a  number  of  cubical  cryftals, 
evidently  pure  common  fait,  without  any  other  refiduum. 
The  fait,  from  the  tafte,  and  fome  curious  phaenomena  at¬ 
tending  it,  appeared  to  be  of  an  uncommon  degree  of  purity. 

From  thefe  experiments  it  appears  that  fait  of  bitumen  is 
chiefly  compofed  of  common  fait  and  hepatic  air,  or,  in  the 
language  of  modern  chcniiftry,  of  muriate  of  foda  and  ful- 
pbureous  hydrogen  gas,  the  two  principal  ingredients  that 
impregnate  the  mineral  waters  of  Aix  Ja  Chapelle,  Baden, 
Harrowgate,  Moflat,  and  moft  of  the  celebrated  fulphureous 
Iprings  in  Europe. 

There  are  very  few  fulphurated  fprings,  either  hot  or  cold,  in 
Hindooftan  :  I  only  heard  of  one,  “  in  the  province  of  Bnrd- 
wan,”  in  all  the  country  from  Hurdwar  to  Point  Palmiras. 
How  Hr  the  Hindoos  have  fucceeded  in  difeovering  the  defide- 
ratum  for  preparing  them  artificially  appears  from  the  above 
analyfis,  and  will  be  confirmed  by  comparing  a  folution  of 
the  lalt  with  the  fulphurated  waters  at  their  fources.  All  the 
European  proceftes  and  machinery  for  imitating  thefe  waters 
have  been  dlredled  to  the  impregnation  of  water  with  gas  dif- 
engaged  from  hepar  Julphuris^  which  produces  an  imitation 
of  the  lulphuratcd  waters  mentioned  by  Dr.  Coggan  in  his 
1  ravels  on  the  Pdiine,  but  not  of  Moft'at  or.Harrowfi;ate  :  it 
niay  perhaps  be  found  that  air  dilengaged  from  common  fait 
3s  dificreiU  from  that  of  hepar  fulpburis,  and  in  fulphur  fprings 
the  fait  ieems  to  be  a  very  uiiiverfai  ingredient.  Not  only 
the  waters  already  mentioned,  but  thofe  of  Corftorphine, 
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St.  Bernard’s  Well^  Broughton,  Deddington,  Cidckle 

Durham,  Rippon,  Shipton,  Keddleftone,  Sutton  Bog,  &c. 
&c.,  have  all  common  fait  for  their  hafis.  This  dilcovery 
of  the  Hindoos  is  upwards  of  two  thoufand  years  old,  and 
far  furpafl'es  all  the  attempts  of  modern  chemiils  to  make 
artificial  fulphnrated  waters  '^  :  they  have  perhaps  difcovered 
the  very  procefs  employed  by  nature  in  the  formation  of 
them. 

The  Arabians  and  Perfians,  and  even  the  Mufililmans  in 
India,  have  generally  conficlered  fait  of  bitumen  a  natural 
produdlion;  and  thofe  who  allow  that  it  is  made  in  the 
country  infift  upon  two  kinds,  the  one  natural  and  the  other 
artificial,  and  that  the  latter  is  only  an  imitation  of  the  na¬ 
tural.  The  Mahummcdans  have  fuch  a  contemptible  opi¬ 
nion  of  the  Hindoos,  that  they  are  much  more  difpofed  to’ 
believe  it  dug  out  of  the  earth,  or  formed  from  the  water  of 
the  Mare  Mortuum,  than  that  it  is  a  produdlion  of  Hindoo 
chemiftry.  Some  of  the  chemifts  to  whom  I  fliowed  it  in 
this  country  were  alfo  inclined  to  confideritas  a  natural  pro- 
duHion.  That  it  is  an  artificial  preparation  I  am  perfeHly 
convinced,  from  the  information  of  the  natives,  from  having 
feen  a  mafs  of  the  fait  in  the  form  of  the  earthen  veflel  in 
which  it  had  been  made,  and  from  having  fucceeded,  in  a 
great  meafure,  in  making  it:  finally,  Mr.  Robertfon,  the 
gentleman  who  colleHed  and  fent  it  from  India,  writes,  that 
the  fait  is  manufadlured  in  the  neighbourhood  of  the  city  of 
Agra,  where  it  may  be  had  in  any  quantity.  Although  I 
was  at  confiderable  expenfe  with  the  native  chemifts  and  al- 
chemifts,  yet  I  miifi;  confefs  that  I  never  prepared  any  fait 
equal  to  what  was  to  be  got  in  the  bazar  or  market-place. 
I  (hall  therefore  not  defcribe  the  difierent  proceffes  performed 
by  mv  operators.  I  fhall  only  remark  one  part,  in  w^hich 
they  all  agreed,  and  that  was,  the  igneous  fufion  of  com¬ 
mon  fait  with  a  very  celebrated  Hindoo  medicine  called 
turfhuUa  f,  or  the  three  fruits,  a  name  given  by  way  of 

^  Even  in  the  gafeous  part,  the  prefent  artificial  fulphurated  waters  arc 
faid  to  be  different.  In  the  report  made  to  the  National  Inftitnte  of  France 
by  citizens  Fourcroy,  Chapta!,  See.  refpctffing  the  artificial  mineral  waters 
of  Meffrs.  Paul  and  Co.,  they  obferve,  9thly,  finally,  “  the  fulphurated 
appeared  to  the  committee  not  fufficieuxtly  impregnated  with  fulphurated 
hydrogen  gas.” 

f  ^urp'hulla  Is  the  atrtjul  of  the  Arabians  and  Perfians,  and  the  true 
and  genuine  origin  of  thofe  celebrated  cornpofitions,  long  retained  in  th* 
pharmacopeias  of  Europe  under  the  title  of  uyphera\  a  word  which  feenris 
to  have  exhaufted  the  ingenuity  of  our  lexicographers,  who,  I  find,  arc 
fafl  expelling  ;t  from  their  lexicons  and  dictionaries.  It  never  had  any 
connexion  with  the  Greek  wmrd  nor  the  inphna  of  Scribonius 

jLargus, 
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^liftIn(9;ion  to  the  Chebul,  Belleric  and  Emblic  myrabolans. 
I'  lnuft  here  obferve,  that  there  is  not  a  particle  of  fulphiir^ 
alkali,  or  calcareous  earth,  ufed  in  the  procefs.  I  have  often 
tried  folutions  of  the  fait  with  infuhons  of  flowers,  that  af¬ 
forded  very  delicate  tefls  o^  the  prefence  of  acids  and  alkalies,, 
but  never  difcovered  the  fmalieft  appearance  of  either. 

As  a  medicine  for  man  and  beait,  fait  of  bitumen  is  more 
’cxtenfively  ufed  in  If  indooflaii  than  any  article  of  the  materia 
medica  that  I  know  of 5  and,  except  common  culinary  falt^ 
I  know  no  medicine  the  confumption  of  which  Comes  near  it. 
Tt  forms  the  bafis  of  thofe  compofltions  called  majjalas,  which 
the  natives  in  charge  of  horfes,  elephants,  camels,  and  other 
cattle,  are  in  the  habit  of  demanding,  once  a  month,  or 
oftener,  as  eflentially  neceflary  to  keep  them  in  proper  con¬ 
dition.  The  Hindoos  themfelves  alfo  ufe  great  quantities  of 
at,  and  have  frequent  recourfe  to  it  to  improve  their  appetite 
and  digeflion.  They  confider  it  a  fpeciflc  for  obflru6bions  of 
the  liver  and  fpleen,  particularly  for  that  affection  of  the 
fpleen  called  in  England  the  ague  cake*  \  which  is  a  very 
frequent  difeafe  in  India,  and  well  known  there  by  the  trivial 
names  pedy  and  hofe.  It  is  a  mofl;  obitinate  diforder,  often 
continuing  for  years,  and  refilling  the  mofl;  powerful  reme¬ 
dies:  after  every  other  has  failed,  it  has  been  frequently  known 
to  give  way  to  a  courfe  of  the  bii-nohe7L, 

It  is  in  high  eftimation  as  a  remedy  in  paralytic  diforders, 
particularly  for  that  fpecies  of  palfy  where  the  organs  of 
fpeech  are  affe6led.  It  is  much  ufed  for  different  cutaneous 
afle6lions,  worms,  old  rheumatifms,  indigeflion,  want  of 
appetite;  in  fhort,  it  is  confldered  the  grand  reftorative  for 
man  and  beaft  in  all  chronic  diforders.  Great  quantities  of 
the  fait  are  ufed  by  the  falutras,  or  native  farriers,  who  feeni 
perfe6lly  to  underftand  the  principle  on  which  its  efficacy 
depends;  for,  after  giving  a  horfe  a  dofe  of  the  fait,  which  is 
done  by  mixing  it  with  his  food,  they  always  give  him  water 
to  extricate  the  gas. 

This  affection  is,  I  believe,  a  rare  difeafe  in  England^  and  feldom 
treated  of  in  medical  books.  In  the  Eaft,  it  is  not  only  often  brought  on 
by  long-continued  fevers,  but  is  a  ffe,quent  pi  im  iry  difeafe,  and  under  the 
titles  %uiir?n  el  tehal  and  amafi  fepur%  is  parricidarly  deferibed  in  ahnoll 
every  Perfian  and  Arabic  MS.  on  the  prabtice  of  phyfic. 

There  is  a  remedy  for  rlie  enlargement  of  the  Ipleen,  now  very  popular 
in  Bengal,  called  Lyncf  s  piU  for  the  b/fe,  which,  from  the  heterogeneous 
iugredients  of  which  it  is  coinpofed,  has  generally  been  confidcred  by  the 
praftitioners  there  as  an  ufelefs  farrago:  however,  its  efficacy  has  been 
iuch  as  to  bring  it  into  high  repute.  It  was  in  analyfing  this  pill  that  1 
-became  acquainted  with  the  virtues  of  fait  ot  bitumen. 

Mr.  Lynd  was  a  head  furgeoii  of  eminence  on  the  Bengal  eftablifiiment, 
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XXXTI.  Memoir  on  the  'Refining  ofi  Lead ;  with  fiome  Rejlee» 
tions  on  the  Inconvenience  ofi  Ajh  Cupells  5  and  the  Dejcrip^ 
tlon  ofi  a  new  &7id  economical  Method. ofi  conjlrudlng  Cupells 
or  Refining  VeJJels :  read  in  the  French  National  Infiitute. 
By  C.  Duhamel^  Member  of  the  Infiitute  and  Infpebior 
ofi  Mines'^. 

It  is  well  known,  that  to  feparate  filver  from  lead,  a  metal- 
lurgic  procefs  called  refining  or  cnpellation,  performed  in  a 
velfel  called  a  cupell,  has  been  employed  :  it  is  known  alfo 
that  this  veffel  is  compofed  either  of  the  afiics  of  the  bones 
of  animals,  or  of  thofe  of  vegetables,  after  they  have  been 
lixiviated,  to  free  them  from  the  faline  matters  which  they 
may  contain. 

The  great  quantity  of  wood-athes  which  miift  be  employed 
in  the  condrndion  of  cupells,  and  the  difficulty  of  obtaining 
them,  long  ago  induced  me  to  endeavour  to  difeover  a  fim- 
pler  and  lets  expenfive  method  of  conftru6ting  the  velfels  in 
queftion.  The  old  chemitls  having  obferved  that  lead  be¬ 
comes  oxidated,  or  reduced  into  what  is  called  lithargSy  when 
expofed  to  heat,  or  the  contact  of  the  atmofpheric  air,  while 
the  filver  united  to  it  retains  its  metallic  form,  nothing  feemed 
neceflary  but  to  find  the  means  of  feparating  thefe  two  me¬ 
tals.  They  were  conduced  to  the  method  of  accomplifhing 
this  by  obferving  that  the  oxide  of  lead,  in  its  ftate  of  liquefac¬ 
tion,  cafily  penetrates  the  fubftances  which  are  in  contaft  with 
it,  and  efpecially  bone-athes,  without  deforming  the  velfels 
which  are  formed  of  them.  No  matter,  indeed,  is  more 
proper  than  the  latter  for  conftruaing  fmall  refining  cupells. 
The  difficulty,  and  often  even  the  impoffibility,  of  obtain¬ 
ing  about  160  Liiglilli  gallons  of  allies  for  each  operation  of 
refinjng  on  a  large  fcale  in  the  German  furnaces,  made  the 
proprietors  have  recourfe  to  wood-affies;  but,  befides  that 
thefe  allies  are  expenfive,  it  often  happens  that  they  cannot 
be  procured  in  lufficieiit  quantity,  they  are  even  attended 
with  one  inconvenience,  which  is,  that  they  come  off,  and 
float  on  the  fufed  lead  5  the  refining  then  fails :  and  this 
takes  place  every  time  that  the  allies  are  badly  prepared,  that 
the  cupell  is  infufficiently  or  not  uniformly  beat,  or  when 
the  canals  defiined  for  the  evaporation  of  the  moifture  are 
neither  in  fufficient  number,  nor  properly  arranged,  nor  co¬ 
vered  with  a  llratum  of  fcorice,  on  which  is  eftablillied  the 
bottom,  that  receives  the  allies,  and  which  ought  to  be  con- 
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flru^ed  of  the  moft  porous  bricks,  in  order  that  the  water, 
with  which  it  is  neceflary  to  moiften  the  afhes,  may  pene¬ 
trate  them  in  evaporating,  may  proceed  to  the  bed  of  fcorije, 

and  efcape  by  the  fpiracles  which  are  at  the  bafe  of  the  fur¬ 
nace. 

To  afcertain  the  proportion  of  lead  in  filver,  it  is  fjfBcient 
to  put  fome  pennyweights  into  a  fmall  cupell  of  bone-afhes 
placed  under  the  muffle  of  an  affaying  furnace.  In  propor¬ 
tion  as  the  lead  becomes  oxidated,  it  infinuates  itfelf  into  the 
CLipell,  and  the  filver  at  lafi  affumes  that  vivid  appearance 
vv’hich  announces  that  the  whole  lead  is  diffipated,  that  the 
filver  it  contained  is  refined,  and  has  attained  to  its  maximum 
of  purity. 

In  refining  on  a  large  fcale,  the  obje^l  alfo  is  to  feparate 
the  filver  from  the  lead,  but  not  to  make  the  whole  of  the 
latter  penetrate  into  the  cupell,  which  is  even  impoffible ; 
for  in  that  cafe  it  would  be  neceflary  to  have  a  much  larger 
quantity  of  afhes  for  the  total  abforption  of  the  metal :  be- 
fides,  the  operation  would  require  a  period  ten  times  as  long 
ap  that  ufeci  in  general  for  refining,  and  would  occafion  ten 
times  the  expenfe  in  fuel,  and  a  much  greater  lofs  of  the 
metals  than  by  the  ufual  procefs,  where  the  greater  part 
of  the^  lead  is  obtained  in  litharge,  while  a  portion  pene¬ 
trates  into  the  cupell  for  about  two  inches  of  its  thicknefs, 
which  muft  be  fufed  to  revive  the  lead.  This  redu<!d;lon  is 
alfo  more  expenfive,  and  experiences  a  greater  lofs  than  the 
litharge,  which  is  eafily  fufed,  and  which,  without  palling 
through  the  furnace,  may  be  employed  as  an  article  in  com¬ 
merce. 

Lead  ore  and  litharge  may  be  fufed  as  in  England,  and 
the  department  of  the  ci-devant  Brittany,  in  a  reverberating 
furnace  the  foies  or  bafons  of  which  are  formed  of  pounded 
and  moiflened  clay.  Thefe  foies  can  fland  the  a6fiom  of 
heat  and  of  the  oxide  of  lead  for  fix  or  eight  months  of^m- 
interrupted  labour. 

The  durability  of  thefe  earthen  foies  gave  me  the  firfl;  idea 
of  the  method,  which  I  fnall  hereafter  propofe,  for  refining- 
furnaces,  where  the  only  thing  required  is  to  oxidate  the 
lead  to  obtain  it  in  litharge,  and  not  to  caufc  th,e  cupells  to 
imbibe  the  whole  of  it,  as  is  done  when  the  objc<^l  is  to  aflay 
the  metal  in  order  to  know  whether  it  contains  filver.  In 
operating  on  a  large  fcale,  the  cupell,  though  of  allies,  ab- 
forbs  only  a  part  of  the  lead,  as  1  have  already  faid,  obferv- 
ing  at  the  fame  time  that  it  would  be  much  more  advan¬ 
tageous  to  obtain  the  whole  transformed  into  litharge,  the 
t'edu6lion  of  which  into  lead  is  much  eafier  than  tha?  of  the 

O  ^  oxide 


21% 


M’emoir  oil  the  'Rejlnhtg  6f  Lea 3, 

oxide  contoilned  in  the  afhes,  which  oppofe  fufion,  arid  the 
fcorise  of  which  always  carry  with  them  fome  of  the  riictal. 

In  a  ciipell  of  allies  beat  into  an  oval  circle  of  iron,  the 
greater  diameter  of  which  is  onlv  five  or  fix  feet  and  the 
lefs  one  yard,  the  Englifh  refine  from  a  ton  to  23  cwt.  of 
lead,  which  is  converted  into  beautiful  litharge,  except  the 
fmall  portion  which  penetrates  into  the  cupell,  the  thicknefs 
of  which  is  only  about  2^:  inches,  and  which  is  fupported 
under  the  ^irch  of  the  furnace  by  two  bars  of  iron.  A  pair 
of  leather  bellows  drive  the  litharge  towards  the  anterior  part 
of  the  furnace,  from  which  it  falls,  without  interruption,  ori 
the  floor  of  the  foundry,  while,  to  fill  up  the  vacuity  left  by 
the  oxide  running  off,  an  ingot  of  lead  placed  clofe  to,  the 
bafe  of  the  bellows  is  made  to  advance  gradually  into  the  in¬ 
terior  part  of  the  furnace.  This  lead,  by  fufing,  keeps  the 
cupell  full  till  towards  the  end  of  the  operation. 

•  If  I  have  here  given  a  fhort  view  of  the  procefs  of  the 
Englifli,  it  is  only  to  fhow  that  it  is  poffible  to  perform  ope¬ 
rations  of  refining  by  employing  only  a  fmall  quantity  of 
aflics  for  the  confirudtion  of  cupells.  Thofe  in  queftion  do 
not 'abforb  90  pounds  of  oxide  in  the  large  quantity  C>f  lead 
which  is  refined. 

It  is  then  proved  that  metallurgifts  have  always  endea¬ 
voured  to  obtain  the  greatefl  quantity  poffible  of  litharge, 
and  little  afhes  impregnated  with  oxide;  but  as  they  thought 
that  they  ought  not  to  deviate  from  the  docitnaftic  procefs, 
they  have  always  confi:ru6led  their  cupells  of  afhes. 

It  has  been  feen  that  in  cupellation  on  a  fmall  fcale,  leady 
in  proportion  to  its  oxidation,  penetrates  the  allies.  When  no 
more  is  left,  the  fmall  button  of  filver  rei^Ains  pure  at  the 
bottom  of  tlie  bafon  under  a  fpherical  form'.  _  This  operation 
takes  place  with  the  more  celerity,  as  the  furface  of  the  mafs 
is  always  convexpn  thefe  fmall  veifels;  which  allows  the  oxide 
to  ffow  as  on  ,  an- inchned  plane,  tovvards  the  edges  of  the 
cupell,  w'here  it  is  i'mmediatcly  imbibed. 

'Fhe  cafe  is  not  the  fame  with  cupells  on  a  large  fcale, 
which  are  feveral  yards  in  diameter :  bellows  muft  be  ap¬ 
plied,  the  wind  of  which  ferves  not  only  for  accelerating  the 
oxidation,  but  alfo  for  driving  the  litharge  towards. the  gutter 
formed  for  its  efcape. 

We  have  remarked  the  inconveniences  and  even  the  im- 
poflibility  of  making*  the  whole  lead  penetrate  into  the  allies 
of  large  cupells  :  oxidation,  indeed,  is  not  effedfed  but  in  the 
parts  ot  the  mafs  expofed  to  the  eontadl  of  the  air  or  to  the 
wind  ot  the  bellows;  but  as  litharge,  towards  the  middle  of 
the  bafon,  could  not  reach  its  edges,  it  would  remain  there 
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;  in  a  ftate  of  fiiagnation,  and  would  neceffarily  oppofe  the 
formation  of  a  new  ftraturn  of  oxide.  This  has  induced  me- 
tallurgifts  to  expel  the  litharge  by  the  wind  of  a  pair  of  bel¬ 
lows  in  proportion  as  it  is  formed,  and  to  make  it  flow  from 
the  furnace. 

Oxidation  then  takes  place  only  at  the  furface  of  the  mafs, 
and  not  at  its  lower  part:  if  the  cafe  were  otherwife,  the 
aflies  of  cupells  would  be  penetrated  by  the  oxide  to  a  thick- 
nefs  the  more  unequal,  as  the  operation' is  longer;  but  I  have 
always  remarked,  that  the  tef,  or  the  part  of  the  alhes  im¬ 
pregnated  with  litharge,  in  refining  on  a  large  fcale,  is  not 
thicker  in  the  centre  of 'the  bafon  than  towards  its  circum¬ 
ference,  though  the  lead  remains  thirty  or  forty  times  as  long 
in  the  bottom  as  on  the  edges ;  fince  the  mafs  continually 
decr-eafes  till  the  whole  lead  is  reduced  to  litharge,  and  till 
t  nothing  remains  but  a  cake  of  filver  at  the  bottom  of  the 
0'up.ejl. 

f,.  If  the  \vhole  lead  is  imbibed  by  the  affaying  cupell,  it  is 
.  this  fmall  veO'el  is  expofed  to  a  heat  uniform  in  all 

.  ftS'p&^ts.  As  the  cupel},  in  operations  on  a  large  fcale,  pre- 
fents  to  the  adtion  of  the  caloric  only  its  upper  furface,  the 
oxide  imbibed  ceafes  to  penetrate  it  at  the  place  where  the 
temperature  is  no  longer  high  enough  to  keep  that  oxide  in 
a  ftate  of  fufion.  For  this  reafon,  the  thicknefs  impregnated 
is  equal  throughout  the  whole  extent  of  the  cupell ;  and  this 
prevents  the  poihbility  of  making  the  whole  lead  penetrate 
into  the  afbes. 

From  the  above  ohfervations  it  may  eafily  be  conceived, 
.  .that  if  the  affaying  of  lead  ought  to  be  performed  in  fmall 
cupells  of  bone-aflies,  in  order  that  the  oxidated  metal  may 
penetrate  them,  and  be  in  part  evaporated,  the  cafe  is  dif¬ 
ferent  with  refininer  on  a  lar^e  fcale,  where  it  is  neceffarv  to 
accelerate  the  operation,  and  to  obtain  as  much  litharge  as 
poffible. 

I  have  already  faid,  that  th(i  wood-allies  of  which  cupells 
are  made  for  refining  on  a  large  fcale  are  expenfive;  that 
very  often  a  fiifficient  quantity  cannot  be  procured  ;  and  that 
befides  this,  part  of  the  a  dies,  and  fometinies  the  whole,  fe- 
parate  themfelves  entirely  from  the  foie ;  which  occafion  a 
-confiderable  lofs.  I  fhali  add,  that  to  give  more  weight  and 
confidence  to  the  cupells,  it  is  often  iieceffary  to  mix  with 
the  adies  a  laro;e  quantity  of  faiid  ;  efpecially  if  the  lead  con¬ 
tains  foreign  rubliances,  fuch  as  arfenic,  cobalt,  antimony, 
tin,  &c.  If  the  lead  be  only  arfcnical,  after  having  feparated 
the  firfi;  fcuni,  a  quarter  of  a  hundred  weight  of  iron  filings  or 
cafl  iron  turnings  are  now  and  then  thrown  over  the  whole 

O  3  furlace 


214  Memoli^on  the  Rejinlng  of  Lead\ 

furfaee  of  the  mafs.  This  iron,  being  lighter  than  lead,  floats 
over  it  and  abforbs  the  arfenic,  after  whicli  the  mafs  muft 
be  fcumined  :  foon  after,  the  litharge  is  formed  without  any 
obftacle.  This  method  is  employed' in  Saxony. 

The  neceffity  of  adding  fand  to  the  afnes  of  cupells  muft 
have  condudled  to  the  dil'covery  of  the  following  means,  which 
I  flrall  here  propofe. 

New  NLethod  of  covflruEling  Bafons  for  Ref  ning, 

Without  making  any  change  in  the  mafon-work  of  the 
refining  furnace,  called  the  German,  care  only  muft  be  taken 
to  form  at  the  bottom  a  fufficient  number  of  canals  for  the 
evaporation  of  the  moifture,  and  to  arrange  tliem  in  the 
manner  beft  calculated  to  produce  that  effedl.  Thefe  canals 
or  fpiracles  muft  be  covered  with  a  bed  of  fcoria^,  over  which 
a  pavement  is  to  be  made  of  one  layer  of  the  moft  porous 
bricks. 

On  this  area,  which  muft  be  concave  like  the  foie  on  which 
the  aOies  of  common  cupells  are  beat,  place  founders’  fand 
a  little  moiftened ;  to  which  may  be  added  a  fifteenth  part 
of  argil,  if  it  is  not  fufficiently  earthy,  in  order  to  give  it  the 
requifite  folidity ;  and  the  whole  muft  be  carefully  mixed,. 
This  fand  muft  be  rammed  in  the  fame  manner  as  for  con- 
folidating  aihes;  and  a  refining  bafon  is  to  be  formed  in  like 
manner, -uniformly  beat  in  all  its  parts.  The  thicknefs  of 
this  cupel!  muft  be  fix  or  feven  inches :  it  may  be  formed  of 
two  ftrata,  as  will  be  feen  hereafter. 

After  the  bafon  has  been  uniformly  beat  in  every  part, 
about  a  gallon  of  lixiviated  wood-alhes  may  be  lifted  over  its 
whole  furface,  and  rendered  adherent  with  beaters. 

When  the  cupel!  is  thus  prepared,  let  down  the  head  on 
the  furnace  and  make  a  moderate  fire  in  the  fire-hole;  which 
muft  be  maintained  for  feveral  hours,  in  order  to  caufe  a  part 
of  the  w'ater,  with  which  the  fand  has  been  moiftened,  to 
evaporate.  The  furplus  will*  be  diffipated  during  the  opera¬ 
tion,  without  any  inconvenience,  by  canals  of  evaporation. 

After  a  fufficient  deficcation,  raife  the  head  and  fuffer  the 
cupell  to  cool  a  little;  fpread  out  ftraw  or  hay  over  it,  and 
arrange  the  ingots  of  lead,  placing  them  gently  on  it  that 
their  weight  may  not  derange  the  land  :  it  is  to  prevent  fuch 
derangement  that  ftraw  is  employed,  as  is  done  in  regard  to 
cupells  of  bone-allies  *.  When  the  quantity  of  lead  necef- 
fary  for  filling  the  cupell  is  arranged  in  the  furnace,  let  down 

*  Tnftead  of  prifmatic  ingots  it  will  be  better  to  call  tite  lead  in  hemi- 
fpherical  iron  moulds.  '  Pieces  of  that  form  are  lei's  iiabie  to  damage  th.e 
«upcil. 
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the  head,  and,  having  kited  it  round  with  foft  clay,  make 
iire  in  the  fire-hole  as  for  the  common  operations  of  refining. 

When  the  lead  is  in  complete  fufion,  and  the  mafs  is 
covered  with  feum  and  charred  ftraw,  make  the  feum  or 
drofs  run  off  by  the  gutter  for  the  litharge  with  a  bit  of 
board  about  a  foot  in  length,  in  the  middle  of  which  is  faft- 
ened  a  rod  of  iron  of  fufficient  length  to  traverfe  the  furnace 
and  about  a  yard  more. 

When  the  lead  has  been  well  feummed  fevcral  times,  and 
begins  to  be  red,  make  the  bellows  adt,  but  at  firfi;  gently; 
arrange  the  nozzles  of  them  in  fuch  a  manner,  that  the  wiild 
ilTuing  from  both  may  be  directed  to  the  centre  of  the  cu- 
pell ;  and  in  order  that  the  wind  may  be  always  reverberated 
on  the  mafs,  adapt  to  the  extremity  of  each  nozzle  a  fmall 
round  piece  of  iron  plate.  This  kind  of  valves,  which  the 
French  refiners  call  papillons,  is  employed  for  refining 
according  to  the  German  method.  They  are  fufpende  by 
hinges  at  their  upper  part :  at  each  flrokeof  the  bellows  they 
.  are  half  rai fed,  and  they  reverberate  the  wind  on  the  lead, 
which  accelerates  its  oxidation. 

After  all  the  drofs  or  feum  is  removed,  and  when  the  lead 
has  become  exceedingly  red,  and  covered  with  a  ftratum  of 
litharge,  form,  wdth  a  fmall  iron  hook  deftined  for  that  pur- 
pofe,  a  fmall  gutter  in  the  fand  of  the  cupell,  which  muff  be 
dug  deeper,  gradually  and  with  caution,  until  the  bottom  of 
it  be  on  a  level  with  the  mafs.  The  litharge  then,  driven  by 
the  wind  of  the  bellow'S  tow-ards  the  anterior  part  of  the  fur¬ 
nace,  wall  run  by  this  gutter  and  fall  on  the  floor  of  the  foun¬ 
dry,  as  is  the  cafe  in  the  common  operations  of  refining. 

When  the  refiner  obferves  that  no  more  litharge  remains 
in  the  neighbourhood  of  the  gutter,  he  will  flop  the  flowing 
off  wdth  a  fmall  quantity  of  moiffened  allies :  but  as  foon  as 
the  lead  again  becomes  covered  with  oxide,  the  gutter  mud 
be  opened,  and  mufl;  be  dug  in  proportion  to  the  diminution 
of  the  mafs,  taking  care  that  no  lead  efcapes,  and  particu¬ 
larly  towards  the  end  of  the  operation;  for  it  would  carry 
with  it  a  great  deal  of  filver,  which  would  be  loft.  You  muft 
proceed  'in  this  manner  till  the  filver  has  acquired  its  vivid 
colour;  taking  care  to  increafe  the  fire  in  proportion  to  the 
diminution  of  the  mafs;  efpecially  when  the  operation  is 
nearly  terminated,  beeaufe  the  filver  then  is  colledted  toge¬ 
ther  :  and,  as  it  is  much  more  difficult  to  be  kept  in  fufion 
than  the  fmall  quantity  of  lead  which  remains  united  with  it, 
it  could  be  refined  only  in  an  imperfe<T  manner  at  an  infuf- 
ficient  temperature;  and  inftead  of  about  a  twentieth  of  lead, 
which  the  filver  generally  contains  irl  the  German  refining- 
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houfes,  it  would  remain  charged  with  a  great  deal  more, 
which  would  render  it  more  difficult  to  proceed  to  a  fecond 
operation,  called  the  refning  ofjih'er^  by  which  it  is  carried 
to  the  required  degree  of  purity.  The  Germans  call  this  fe¬ 
cond  procefs  fiber  hrennen,  burning  filver. 

Thole  accLiflomed  to  the  refinino;  of  lead  accordinp;  to  the 
German  method,  will  be  able  to  perform  that  which  I  here 
propofe ;  for,  though  the  cupell  be  of  fand  inftead  of  affies, 
the  operation  rnuft  be  condudfed  in  the  fame  manner. 

It  has  been  feen  that  the  En^liffi  refine  a  large  quantity  of 
lead  in  a  fmall  cupell :  in  the  like  manner,  a  great  deal  of 
metal  may  be  made  to  pals  by  that  which  I  propofe,  if  care 
be  taken  to  add  more  metal  as  that  which  is  oxidated  efcapes. 
If  we  fuppofe  that  the  cupell  is  capable  of  containing  four  or 
five  tons  of  lead,  above  fixteen  may  be  refined  at  one  opera¬ 
tion  ;  which  will  not  be  attended  with  the  inconveniences  of 
the  Englilh  procefs. 

I  have  rcafon  to  think  that  a  cupell  of  fand  w^ell  con- 
ffirudfed  may  ferve  lor  feveral  operations  wdth,out  the  neceliitv 
of  re-conftrudting  it  each  time,  as  is  the  cafe  with  thofe  of 
allies;  but  in  this  cafe,  and  l)efore  the  lead  is  introduced, 
you  mull;  fill  up  the  gutter  which  has  been  made  for  the 
litharge  to  run  off,  after  having  removed  w'ith  a  chifel  the 
kind  of  varnilh  which  the  oxide  of  lead  has  left  on  the  fides 
of  it,  in  order  that  the  new  fand,  fomew-hat  moillened,  may 
form  an  intimate  connciTion  wdth  the  old  fand,  which  niuii; 
alfo  be  w'atered  in  that  part  before  the  new  fand  is  depofited. 

ITe  long  duration  of  earthen  foies  in  reverberating  fur¬ 
naces,  wliere  lead  ore  and  even  litharge  are  fufed,  as  I  have' 
already  mentioned,  leaves  no  room  for  apprehenfion  in  regard 
to  the  aftion  of  the  oxide  of  lead,  which  will  a6l  only  at  the 
furface  of  the  cupell,  and  wdll  penetrate  only  a  very  fmall 
part  of  its  thicknefs. 

After  one  or  more  operations  of  refining,  this  crufi:  mull 
be  removed,  and  fufed  in  a  furnace  in  contadl  with  fuel,  in 
order  to  obtain  the  lead.  This  procefs  will  be  as  eafy  as  the 
rediidtion  of  that  metal  contained  in  the  affies  of  common 
cupells,  and  in  a  much  fmaller  quantity.  More  litharge  then 
will  be  obtained  by  the  new  method  than  the  old;  which  is 
an  advantage,  as  I  have  already  obferved.  I  Ihall  here  add,  that 
as  the  lole  of  fand  does  not  abforb  fo  much  oxide  of  lead  as 
that  of  allies,  it  wdll  not  carry  with  it  fo  much  filver;  for  it 
is  well  known  that  lead  revived  from  its  aflies  always  con¬ 
tains  more  than  that  which  arifes  from  ,  the  redudlion  of 
litharge. 

In  Head  of  fand,  argillaceous  earth  might  be  employed  for 
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the  con'fi:m6tion  of  cupells,  as  is  the  cafe  ia  regard  to  the 
foies  of  the  reverberating  furnaces  in  the  ci-devant  Brittajiyj 
but  it  would  be  neceffary  to  rain  this  earth  repeatedly  for  fe- 
veral  days;  otherwife  it  would  fplit,  and  thcfe  cracks  would 
increafe  by  the  fhrinking  which  miift  refult  from  the  heat^ 
and  lead  would  infinuate  itfelf  into  thefe  fillures  :  an  incon¬ 
venience  w'hich  cannot  take  place  with  fand  even  a  little 
earthy.  I  (hall  obferve  alfo,  that  a  foie  of  earth  would  har¬ 
den  too  much  to  allow  a  gutter  to  be  dug  for  the  paffage  of 
the  litharge  :  in  this  cafe  it  would  be  neceffary  that  the  place 
deftined  for  the  oxide  to  run  off  fhould  be  conftrudted  with 
fand  or  lixiviated  adies. 

I  (hall  add  alfo,  that  it  will  be  advantageous  to  employ  two 
kinds  of  fand  in  the  formation  of  the  bafon  of  the  cupell ; 
one  kind  fine  like  that  ufed  by  founders,  and  the  other  coarfer 
and  not  earthy  :  the  latter  will  form  the  firft  ffratum,  which, 
after  being  beat  with  rammers  deftined  for  that  purpofe,  ought 
to  be  about  three  inches  and  a  half  in  thicknefs.  The  fine 
fand,  a  little  earthy,  muff  then  be  applied  over  this  firft  ftratuni 
to  form  a  fecond,  which  is  to  be  rammed  like  the  former.  Both 
thefe  kinds  of  fand  mu  ft  be  fomewhat  moiftened  before  they 
are  introduced  into  the  furnace,  in  order  that  they  may  be 
better  heaped  up,  and  be  confolidated  by  the  rammers. 

The  fand  of  the  lower  ftratum,  being  coarfer  than  that  of 
the  upper,  wall  abforb  the  moifture  of  the  latter  in  proportion 
as  it  evaporates ;  and  it  will  pafs  without  any  obftacle  through 
the  canals  difpofed  for  that  purpofe.. 

The  lower  ftratum  of  fand  may  remain  In  its  place  when 
a  new  cupell  is  to  be  conftrudfted  with  fine  fand,  and  the  part 
of  the  latter,  w-hich  has  not  been  impregnated  with  oxide, 
muft  be  mixed  with  new  fand  to  form  a  cupell.  Care  mu(l 
be  taken  in  raifing  this  fand  not  to  touch  the  lower  ftratum; 
for  the  fand  of  the  latter,  which  is  coarfe,  muft  not  be  mixed 
w^ith  the  other.  This  inconvenience  may  be  avoided  by 
beating  over  the  bed  of  coarfe  fand  a  thin  ftratum  of  afties, 
at  which  you  muft  (fop  in  removing  the  fine  fand  of  the  upper 
ftratum. 

It  has  been  faid  that  the  founders’  fand  muft  be  fome¬ 
what  earthy,  and  that,  if  it  is  not,  a  little  argil  muft  be  added 
to  give  it  cohdioii :  but,  as  it  is  neceffary  that  this  argil 
■  (hoLild  be  uniformly  diftufed  through  all  the  parts  of  the  fand, 
it  muft  he  diluted  in  the  water  with  which  the  fand  is  moift¬ 
ened,  and  the  whole  muft  be  carefully  mixed. 

It  may  be  objedled,  that  as  cupells  of  fand  do  not  abforb 
fo  much  litharge  as  thofe  of  afhes,  more  time  will  be  required 
to  terminate  the  operation  of  refining ;  fince,  in  the  new  pro- 
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cefs^  the  oxide,  inflead  of  being  abforbed,  ought  to  flow  from 
the  furnace.  This  circumflance  needs  excite  no  uneafinefs ; 
for  the  wind  of  the  bellows,  if  well  dire6led,  will  make  the 
litharge  flow  along  the  gutter  more  abundantly  than  if  there 
bad  been  an  abforption. 

I  have  feen  refiners  in  Germany,  who,  in  confl;rii61:ing  their 
cupells  of  afhes,  formed  in  the  middle  of  it  a  fmall  circular 
depreffion  the  diameter  of  which  was  proportioned  to  the 
quantity  of  the  filver  which  they  knew  to  be  contained  in 
the  lead  fubje6led  to  the  operation.  By  this  excellent  dif- 
pofition  no  grains  of  that  valuable  metal  remain  infulated 
from  the  cake ;  the  whole  runs  into  the  central  bafon,  and 
forms  a  cake  perfectly  round,  I  would  recommend  this 
practice* 

I  am  certain  that  the  cupells  here  propofed,  if  carefully 
and  properly  conftru6led,  will  be  attended  with  complete 
fuccefs ;  will  be  free  from  the  inconveniences  of  thofe  of 
afhes,  and  at  the  fame  time  will  be  economical.  I  am  de- 
firous,  for  the  benefit  of  metallurgy,  that  the  method  here 
pointed  out  may  be  put  in  pradlice:  it  will  prove  that  we 
ought  not  to  be  too  tenacious  in  adhering  fervilcly  to  antient 
ufages  or  to  the  common  routine  of  workmen. 


XXXIII.  On  Fainting,  By  Mr,  E.  Dayes,  Fainter 


I  THINK  it  right  again  to  repeat,  that  I  have  not  obferved 
any  order  in  the  produdion  of  thefe  EflTays.  They  were 
written  as  the  fubje^ls  arofe  in  my  mind,  and  the  pre- 
fent  paper  fliould  be  confidered  rather  as  an  introductory 
addrefs  than  otherwife.  My  motive  in  writing  the  prefent 
eflay  was  to  endeavour  to  remove  the  prejudice  of  thofe  who 
confider  the  arts  as  a  ufelefs  ftudy,  and  their  produce  as 
things  merely  ornamental.  But  who,  in  a  ftate  of  civil  fo- 
cieiy,  would  be  content  with  the  ufeful  or  neceflary  ?  Who 
is  he  whofe  foul  feeks  not  after  perfection  ? 

The  motions  of  his  fpirit  are  duli  as  night, 

And  his  aSeclions  dark  as  Erebus : 

Let  no  Rich  man  be  truRed. 

The  fubjeCt  of  the  following  eflay  had  long  engaged  my 
attention;  but  I  had  dropped  the  idea  of  writing  on  it,  in 
confequence  of  fome  intelligent  friends  obferving  it  would 
be  ufelefs,  as  no  one  could  be  fo  ftupid  as  not  to  fee  the  ufe- 
fuliiefs  and  influence  of  the  arts  on  fociety.  Experience, 

^  Communicated  by  the  Author. 
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how^ver^  has  taught  the  contrary;  and  T  have hjeen  further 
ftrengthened  in  my  refolutioii  by  obferving,  that  the  Frencli 
National  Inftitute,  in  their  public  fitting  of  April  5,  had 
thought  the  inquiry  of  liifficient  importance  to  offer  it  as  a 
fubjedl  for  the  premium  of  a  gold' medal 

Francis-ftreet,  Hcdford-fquare,  EdWARD  DaYRS. 

November  30,  iboz. 


Essay  VII. 

On  the  Power  and  Ufefulnefs  of  Drazuing, 

T  am  perfuaded  that  to  be  a  virtuofo  {'fo  far  av  bents  a -geutieman)  is  a 
higher  ftcp  towards  becoming  a  man  of  virtue  and  good  fenfe,  than,  tiie 
being  wliat  in  this  age  we  caii  a  icholar.  Lord Shafa^'bury, 

IN  this  efiay  we  have  two  objects  in  view :  to  fliow  the 
conne6lion  of  drawing  with  painting ;  and  to  exhibit,  in  as 
clear  a  manner  as  we  poffibly  can,  its  ufefa}ne{s  and  influence 
on  fociety. 

But  before  we  proceed  it  may  be  neceflary  to  obferve,  that 
thofe  who  would  queltion  the  utility  of  the  arts,  would  be 
equally  difpofed' to  queftion  the  utility  of  thefe  eflays  that  treat 
about  them.  Of  their  ufefulnefs  we  hope  to  be  able  to  offer 
numberlefs  proofs ;  but  they  rife  fuperior  to  the  merely  ufe- 
ful.  For  that  which  is  neceffary  is  neither  ornamented  nor 
elegant,  becaufe  neceflity  implies  poverty,  while  ornament 
implies  abundance.  Hence  architedlure,  as  an  art,  does  not 
apply  to  mere  houfe-building. 

In  defence  of  thefe  efl'ays,  they  are  ferviceable  by  exhibit¬ 
ing  the  ufefulnefs  of  truth  ;  and  fo  far  they  become  an  objefl 
to  all  thof«  who  wifli  to  be  acquainted  with  the  fubjedl  han¬ 
dled,  and  to  obtain  a  knowledge  therein.  But  to  thofe  who 
never  think  or  inquire,  or  concern  themfelves  with  matters 
of  fpeculation,  or  who  take  up  with  fpeculations  without  ex¬ 
amining  them,  or  read  only  to  confirm  themfelves  in  fuch  as 
they  have  received,  not  any  thing  can  become  an  objc6t  of 
concern,  or  any  book  be  ufeful. 

That  man  was  not  intended  by  nature  for  purpofes  bafe 
and  ignoble,  none  will  deny;  and,  if  arguments  were  wanted, 
they  might  be  drawn  from  that  eternal  inquiry  after  what¬ 
ever  is  grand,  dignified,  or  exalted  ;  and,  finally,  afier  a  fiatc 
fuperior  to  our  prefent  terrcftrial  one.  For  it  is  not  too  mucli 

*  We  cannot  help  thinking  that. Mr.  Dayes  has  judged  vv.ell  in, taking 
jup  this  part  of  the  fubjeft.  It  is  of  great  importance,  and  lie  has  rendered 
an  elTential  fervicc  not  only  to  the  art  itfelf,  but  to  its  liberal  proftflors,  by 
removing,  as  his  arguments  effeftually  do,  ill-grounded  prejudices  agaihft 
its  indifpenlable  utility  in  civilized  fociety  ;  prejudices  which  could  only 
(Djriginate  in,  a-ud  bs.foUercd  by,  ignorance  and  flupidiry. — Eoitor. 
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to  afTert,  tTiat  we  approach 'the  Divinity ‘in  nothing  fo  much 
as  in  vvifdom..  Hence,  as  the  arts  are  conriefted  with  v/if- 
dom,  as  men  become  carelefs  of  their  culture,  they  become 
equally  incapable  of  fulfilling  the  duties  of  focial  beings.  For 
knowledge  is  what  humanizes  mankind  ;  reafon  inclines 
them  to  mildnefs,  but  ignorance  generates  prejudice,  which 
eradicates  every  tender  feeling. 

By  drazuing  is  meant  the  exaiFt  imitation  of  all  the  forms 
and  manners  which  prefent  tbemfelves  to  our  fight;  and  in 
knowing  how  to  give  every  thing  its  proper  and  correfpond- 
ing  chara61;er  agreeably  to  the  fubje6t  confifts  the  excellence 
of  what  the  artift  terms  a  good  draftsman. 

Drawing,  as  far  as  it  is  conneiSled  with  mere  imitation,  is 
a  mechanical  operation,  and  may  be  acquired  by  a  perfon  of 
very  moderate  talents.  So  may  a  knowledge  of  bodies,  pro¬ 
perties,  fadfs,  events,  and  fables,  by  reading.  But  the  powders 
of  invention,  the  vis  poeiica,  which  djftinguifhes  the  bard 
from  the  mere  verfifier  or  journalift,  the  genius  from  the 
mere  imitator  and  copyift,  muft  be  a  gift  from  heaven  be- 
.ftO’Wed  at  the  formation  of  the  being.  Neither  this  poetic 
energy  nor  the  inventive  powers  of  the  artift  can  be  taught 
in  fchools  or  academies ;  but  they  both  may  be  buried  in  ruft; 
and  inadlion,  if  proper  objedls  are  not  prefented  to  call  them 
into  motion.  So  the  inventive  powers  of  genius  will  be  fu¬ 
tile  if  unaccompanied  by  a  ikill  in  drawing.  Without  this, 
the  learning  of  the  painter  or  fculptor  cannot  be  ftiown  to 
advantage:  it  is  the  fine  qua  7zow‘by  which  all  the  other  ac- 
compliftiments  are  difplayed. 

From  what  has  been  already  ftated,  the  dependence  of 
painting  on  drawing  muft  be  obvious. 

Genius  has  been  compared  to  fire  from  flint,  which  can 
only  be  produced  by  coliifion  :  if  fo,  fuceefs  muft  follow  where 
nature  diredls  and  perfeverance  attends.  Adiivity  is  a  ne- 
cefifary  ingredient  to  enable  ns  to  obtain  a  knowledge  in  art ; 
and  fhould  we  find  others  out-ftep  ns,  let  us  redouble  our 
diligence,  and  comfort  ourfelvcs  with  the  recolledlion,  that 
a  late  fpring  produces  the  greateft  plenty. 

No  one  can  poftibly  judge  of  his  powers  from  mere'  fpecu- 
lation  ;  the  teft  muft  be  applied  before  the  value  of  the  gold 
can  be  knowui.  Nor  will  inadlivity  ever  difeover  how  far 
our  fortitude  will  enable  us  to  overcome  difficulties,  our  pa¬ 
tience  to  bear  difappointment,  or  our  induftry  enable  ns 
to  range  the  wide  field  of  art.  For,  were  the  arts  of  eafy  at¬ 
tainment,  they  would  be  unworthy  the  notice  of  a  great 
mind.  This  fhould  induce  us  to  increafe  our  exertions  in 
proportion  to  our  difappoinlments,  remembering  that  to  ftrive 
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with  difficalties  is  nDble,  but  to  conquer  is  one  of  the  highefl 
poults  of  human  felicity.  It  is  in  painting  as  in  writing: 
where  difficulties  oOcur,  they  arife  from  not  clearly  under¬ 
hand  mg  the  fubjecf.  Hence,  to  be  able  to  reprefent  an  ob- 
jedf  jultly  we  mult  underhand  its  fabrication;  for  it  would 
be  in  vain  to  .think  ol  drawing  the  arch  of  a  bridsje  correctly 
Without  knowing  how  it  was  keyed  or  put  together,  or  even 
a  balket  if  we  did  not  know  how  it  was  wove. 

We  hi  all-  now  proceed  to  confider  the  power  of  drawing 
in  a  point  of  'dew  merely  ufeful. 

How  limited  muft  their  ideas  be  who  confider  it  as  the 
foundation  of  painting’^  only  1  We  know  it  is  fuch  :  for  with¬ 
out  drawing  it  would  be  in  vain  to  think  of  producing  an 
effedl ;  as  mere  colour  without  form  mull  remain  a  crude 
and  undiltinguihiable  mafs. 

Drawing  is  not-only  an  accomplifliment  the  moft  elegant, 
agreeable,  and  ornamental,  but,  at  the  fame  time  that  it  is 
the  foundation  of  painting,  is  of  the  utmoft  utility  to  the 
fciilptor,  the  civil  and  naval  architedf,  the  engraver,  the 
engineer,  the  mathematician,  and  navigator.  It  alfo  affifts 
the  gardener,  the  cabinet-maker,  the  weaver,  See.  In  fhort, 
there  is  fcarcelv  a  branch  of  civil  fociety  that  is  not  indebted 
to  it,  from  the  maker  of  the  iron  rails  before  our  houfe  to 
the  tea- urn  on  our  table.  To  it  w'e  are  indebted  for  repre- 
fentations  of  thofe  elegant  remains  of  antiquity  that  have 
contributed  fo  much  to  the  advancement  of  our  knowledge  of 
fine  form.  ’  Volumes  of  verbal  defeription  will  never  convey 
fo  true  an  idea  of  a  thing  as  the  moft  flight  fketch.  Hence 
the  fource  of  much  of  our  knowledge  in  antiquity,  of  which 
language  could  convey  no  adequate  idea. 

To  be  able  on  the  fpot  to  make  a  fketch  of  a  fine  building, 
beautiful  profpedf,  or  any  curious  production  of  nature  or  of 
art,  is  not  only  a  very  defirable  and  elegant  accomplifliment, 
but  in  the  higheft  degree  entertaining.  To  treafure  up  what¬ 
ever  may  occur  in  our  travels,  either  for  future  ufe  or  to  illuf- 
trate  converfation,  to  reprefent  the  deeds  of  the  great  of  for¬ 
mer  ages,  to  preferve  the  features  of  our  moft  valued  friends, 
has  made  this  art  not  only  one  of  the  higheft  embellifliments 
of  our  nature,  but  the  delight  of  all  ages.  The  greatelFw' ri- 
t6rs  have  united  to  praife,  and  empires  to  encourage  it.  It 
has  been  in  the  higheft  degree  morally  ufcfuI ;  and,  where  it 
has  fiouriftied,  conferred  honour  on  the  country.  In  f^(5f, 
fociety  could  not  fuftain  a  more  fevere  lofs  than  in  being  de¬ 
prived  of  it ;  as  many  comforts,  and  all  thofe  elegancies  that 
adorn  the  prefent  ftate  of  our  being,  muft  depart'with  it. 

What 
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What  has  been  the  fate  of  thofe  people  whofe  lawgivers 
forbid  the  pra6lice  of  one  part  of  the  elegant  arts  ?  It  appears 
thev  well  knew,  that  where  art  refides,  wifdom  will  ever  be 
of  the  party  5  and  dreaded  the'  downfall  of  opinions  built  on 
a  falfe  bafe. 

Wifdom  is  power,  and  power  is  what  preferves  a  nation  : 
hence  thofe  w'ho  that  the  door  againlf  knowledge  are  wilfully 
feekincr  their  own  dedrudtion :  fuch  is  preciiely  the  prefeiit 
Hate  ot  the  Turkidi  empire. 

Ye  gods  !  what  juftice  rules  the  ball ! 

Freedom  and  arts  together  fail : 

Fools  grant  whate’er  ambition  craves;  '  • 

And  men  once  ignorant  are  (laves.  PopR, 

What  was  the  fate  of  Crete,  that  was  fo  renowned  for  her 
wifdom,  valour,  and  laws?  How  did  fhe^  fink  under  the 
tyranny  and  oppreffion  of  Rome  ?  With  their  freedom  de¬ 
parted  their  arts,  their  fciences,  their  valour,  and  their  vir¬ 
tues.  With  the  lofs  of  liberty  we  lofe  all  the  ardour  nature 
has  fufnifiied  us  wdth  to  flrengthen  and  fupport  the  flame  of 
genius  and  the  ardent  glow  of  valour:  without  it  we  become 
cieftitute  of  vigorous  refolutlon,  and  flnk  below  the  natural 
virtue  and  dignity  of  our  fpecies. 

Drawing  may  be  faid  to  poflefs  a  divine  virtue  in  its  crea* 
tive  power,  and  to  be  a  perpetual  miracle,  as  it  preferves  the 
images  of  diftant  obje6fs,  and  the  likeuefs  of  thofe  we  love. 

Without  rifking  our  lives  on  the  boiflerous  ocean,  we  may 
enjoy  at  home,  in  a  fmall  book,  reprefentations  of  the  fineft 
procludlions  of  nature  and  art  fituated  in  the  remoteft  regions 
of  the  world. 

The  wealth  of  a  flate,  and  the  degree  of  civilization  of  its 
inhabitants,  are  fiiown  in  the  perfedlion  of  the -elegant  arts ; 
no  country  ever  flourifhed  without  them. 

To  fpeak  of  the  power  of  drawing  in  a  very  limited  point 
of  view :  without  it  we  could  not  have  maps  and  charts ; 
without  them  we  could  not  navio-ate  :  and  without  navisration 

O  O  ^ 

we  could  not  poflefs  the  advantages  of  commerce.  Its  appli¬ 
cation  to  fliip-building  muft  be  obvious,  as  every  part  is 
made  to  a  fcale.  As  a  mere  power  of  imitation,  it  unquef- 
tionably  fets  man  at  the  head  of  creation,  no  other  animal 
having  made  even  the  attempt. 

The  arts  have  not  only  an  influence  on  our  manners  but 
paflions,  and,  taken  in  a  national  point  of  view,  are  highly 
ufeful.  The  pidlures  reprefenting  gallant  adlions  or  noble 
achievements,  roufe  and  flimulate  to  a<fl:s  of  heroifm  and 
6  public 
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public  fplrit ;  while  thofe  of  a  more  elegant  tarn  exhibit  ex¬ 
amples  of  graceful  addrefs,  and  incline  the  mind  to  ads  of 
beneficence  and  virtue. 

However  much  we  may  lament  that  hiftorical  painting  is 
not  fufficiently  encouraged,  yet  we  muft  diffent  from  thofe 
who  fupport  the  old  but  erroneous  opinion,  that  our  love  of 
portrait-painting  arifes  from  a  national  vanity.  This  ridi¬ 
culous  idea  has  been  bandied  about,  both  by  .foreigner  and 
native,  till  many  who  take  up  with  opinions  without  exa¬ 
mining  them  have  believed  it  true.  We  bol  dly  aflert,  on 
the  contrary,  that  it  is  national  virtue  that  giv^s  it  birth,  and 
a  defire  the  rtiofi;  rational,  that  of  preferving  the  images  of 
thofe  we  love  and  delight  in,  conftantly  before  our  eyes.  It 
argues  great  national  beneficence  and  goodnefs  of  heart.  We 
may  in  fome  meafure  judge  of  the  dlfpofoion  of  the  mafter 
ofahoufe  from  the  number  of  portraits  he  pofietfes :  they 
cannot  be  likeneifes  of  his  enemies.  Hence  his  choice  muft 
be  founded  on  love,  and  not,  as  the  antients’  was,  on  pride 
and  vanity.  The  portrait-painter  therefore  becomes  morally 
ufeful  by  increafing  that  focial  tie  that  binds  fociety  together, 
in  keeping  before  our  eyes  the  images  of  departed  worth  or 
exifting  merit.  It  is  only  thofe  who  neither  love  nor  are 
beloved,  that  have  no  need  of  the  portrait-painter. 

Among  the  number  of  our  own  national  advantages,  and 
which  fome  may  think  fuperior  to  all  others,  we  mav  obferve 
that  the  excellence  of  our  artifts  has  turned  the  balance  of 
trade  in  our  favour.  For  whereas  we  formerly  imported  vail 
quantities  of  prints,  we  now  fupply  all  Europe,  and  import 
very  few.  Even  for  the  decoration  of  our  books  we  were 
formerly  obliged  to  apply  to  ftrangers  :  but  Heath  has  added 
a  tafte  to  that  department  of  art  unknown  to  former  engravers 
in  the  bittorical  line.  Among  the  topographical  publications, 
thofe  prints  that  accompany  the  Beauties  of  England  and 
Wales”  muft  be  highly  interefting  for  tafte  and  beauty. 

In  the  beginning  of  the  laft  century,  the  writers  on  the 
continent  amufed  themfelves  in  endeavouring  to  affign  a 
caufe  for  the  dulnefs  of  us  iflanders  in  not  having  produced 
one  hiftorical  painter.  Our  northern  latitude,  being  involved 
in  fogs,  was  among  the  reafons  affigned  :  but  the  caufe  of 
fuch  abfurd  inquiries  has  ceafed,  and  "the  mental  capacity  of 
Britons  no  one  will  now  dare  to  que.ftion. 

The  confequence  of  our  nation  and  the  arts  appear  to  have 
advanced  together.  The  firft  is  evinced  in  our  colonial  pof- 
feflions ;  and  if  We  go  back  to  the  time  of  Henry  VIII.,  we 
.lhall  eafily  difeover  the  ftate  of  commerce  and  the  comfort- 
lefs  fituation  of  fociety  compared  with  the  prefent,  Hollin- 
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filed  obferves  that  chimneys  Vv'ere  a  novelty,  as  were  pewter 
ornaments  for  the  table.  Straw  formed  the  bed,  and  a  good 
hard  block  of  wood  the  pillow.  Then  was  ibe  dawn  of  the 
arts.  Since  \X'hich  time  they  have  been  advancing^  and  are 
now,  thank  God  !  matured  into  a  glorious  mid-day,  under 

the  aufpices  of  his  prefent  majefty. 

It  is  impoffible  to  fpeak  of  the  arts  without  expreffing  our 
gratitude  towards  their  great  patron;  and  were  his  name  to 
fiourifli  in  no  other  way,  that  of  George  III.  will  be  facred 
to  pofterity  with  thofe  of  I-»eo,  Julius,  and  all  fuch  as  have  a 
claim  on  eternity,  as  their  protehfors.  His  majeftv  has  done 
for  the  arts,  what  no  monarch  of  this  nation  ever  did  befoie  . 
be  has  given,  by  h  is  patronage,  a  turn  to  the  national  tafte 
highly  beneficial  tiithe  profefiion,'whiGh  the  public  are  bound 
tolupport  by  a  liberal  and  fair  encouragement.  With  refpe6b 
to  the  mere^ahl  of  buying,  we  are  bound  to  confidsr  his  ma- 
jetty  in  the  light  of  a  private  gentleman,  who  regulates  hi& 
expenditure  according  to  his  income  :  and  we  ought  to  thank 
God  it  is  fo. 

Holbein  had  not  tatte  enough  to  change  the  grotek|ue  fa- 
fliions  of  the  court  of  Henry  VIII.  He  brought  about  a  re¬ 
volution  in  architeHure ;  but  he  introduced  a  mungrel  ttyle,^ 
inferior  to  the  Gothic  of  that  period.  Zuccaro  was  lO: 
England  in  the  time  of  Elizabeth ;  and  du'ring  that  long 
rei^  we  find  little  improvement  in  architeHure,  drefs,  or 
in  the  general  circle  of  elegancies.  It  was  a  court  of  in¬ 
trigue  and  vanity.  In  the  reign  of  James  I.  Van  Somer  and 
Cornelius  Janion  paved  the  way  for  Van  Dyck  an  epoch 
of  tatte  :  but  this  appears  to  have  been  confined  to  the  court 
and  a  few  noble  coileHors ;  and  the  troubles  of  Charles  hi& 
fuccefiTor  prevented  his  giving  them  a  more  general  influence. 
His  reign  ftands  high  in  the  hiftory  of  architeHure,  from  hav¬ 
ing  produced  Inigo  Joties.  Under'Lely  tafte  funk  into  Indian 
gowns  and  flowing  perukes ;  till  fafliion  became  a  monfter  in 
the  time  of  Kneller,  and  appeared  in  buckram  coats,  fquare- 
toed  flioes,  and  difproportioned  head-drefifes  in  the  ladies. 
This  ftyle  of  drefs  prevailed  till  within  thefe  few  years,  when 
good  fenfe  and  a  more  juft  tafte  broke  through  the  buckram 
and  whalebone,  and  produced  the  prefent  eafy  and  elegant 
mode  of  attire;  which  may  be  faid  to  mark  a  point  of 
national  excellence.  Reynolds  contributed  much  to  this, 
change ;  his  whole  life  was  a  ftruggle  with  the  hydra  fafhion, 
as  his  works  evince.  . 

The  above  ftatement  will  be  found  not  to  apply  only  to 
the  article  of  drefs,  but  to  extend  to  every  department.  Let 
us,  for  inftance,  from  the  period  of  Henry, VIII.  examine 
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ihip-bliilding,  civil  architecture,  our  furniture,  plate,  &c.  &c., 
and  we  fhall  find  them  to  have  nearly  improved  together,  or 
to  have  fluctuated  as  the  tafle  for  dejjln  prevailed,  till  the  pa¬ 
tronage  beftowed  by  his  prefeiit  majefty,  by  exciting  a  general 
love  for  the  arts,  improved  the  national  tafle  to  its  prefent 
great  and  highly  refpeCtable  ftate* 

Before  we  difmifs  the  prefent  eflay  we  fliall  endeavour  to 
point  out  fome  of  the  advantages  that  refult  from  the  prac¬ 
tice  of  drawing,  to  thofe  who  do  not  make  a  profeflion  of  it. 
Many  muft  be  obvious  from  the  former  part  of  this  paper. 
To  every  gentleman  who  travels,  it  is  abfolutely  necefl'ary ; 
for,  independently  of  its  teaching  him  to  fee  accurately,  the 
curious  and  ever-reftlefs  eye  of  the  artift  comprehends  more 
at  one  view  than  the  common  obferver  will  notice  in  an  age. 
The  volume  of  nature  is  laid  open  to  him ;  his  attention  is 
directed  to  the  vafl  and  minute ;  men  and  manners  are  not 
concealed  from  his  view,  and  his  imagination  clings  to  per¬ 
fection  with  ineffable  delio;ht. 

It  IS  not  too  much  to  fay,  that  drawing  opens  the  mind 
more  than  years  devoted  to  the  acquiring  of  languages,  or  the 
mere  learning  of  words :  it  teaches  to  think.  The  artift 
is  a  true  logician  :  not  content  with  producing  effeCts,  he  is 
ever  inquiring  after  caufes  founded  on  a  vifible  demonftration, 
to  exhibit  them  in  his  works. 

We  muft  not  rank  it  among  the  leaft  of  the  advantages 
refulting  from  the  pradice  of  the  arts,  that  it  enures  the  re- 
fieCiing  mind  to  the  moft  enticing  fort  of  logic.  The  prac¬ 
tice  of  reafoning  upon  objeCls  in  themfelves  agreeable  tends 
to  produce  fuch  a  habit,  and  habit  flrengthens  the  reafoning 
faculties.  Befides,  while  the  mind  is  engaged  in  obtaining 
knowledge,  we  efcape  the  infipidity  and  indifference  con- 
neCfed  with  the  tedioufnefs  of  inactivity.  Hope  attends  la-* 
hour;  a  blefling  unknown  to  thofe  who  live  lazily  on  the 
toil  of  others.  The  fenfualift  imagines  he  enjoys  the  world 
becaufe  he  eats  and  drinks,  and  runs  about  upon  it ;  but  to 
enjoy  it  truly,  is  to  be  fenfible  of  its  greatnefs  and  beauty. 

Independently  of  keeping  the  mind  employed,  the  arts 
contribute  to  harmonize  the  temper ;  and  the  power  of  draw¬ 
ing  brino-s  with  it  fo  much  mental  enjoyment,  that  youth,  in 
order  to  be  occupied,  is  not  tempted  to  precipitate  into  the 
ruinous  and  deftruftive  vices  of  gaming  and  drinking.  It 
defends  us  in  the  meridian  of  life  from  the  wild  fchemes  of 
ambition,  and  in  old  age  it  becomes  a  fure  Ihield  againft 
avarice,  Shenflone  oblcrves,  Wherever  there  is  a  want  of 
tafle,  we  generally  obferve  a  love  of  money  and  cunning. 
VoL,  XIV.  No.  55.  P 
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The  influence  it  has  on  our  moral  condu^l:  is^  perhaps, 
one  of  the  greatefl  recommendations  for  the  ftiidy  of  the  arts. 
No  one  can  meditate  on  the  order  obfervable  in  nature,  and 
not  reduce  his  conduft  to  a  fimilar  ftandard  of  regularity. 
To  have  a  juft  relifti  for  what  is  elegant  and  proper  in  paint¬ 
ing,  fculpture,  or  architecture,  muft  be  a  fine  preparation  for 
true  notions  relative  to  charaCler  and  behaviour.  Should 
fuch  a  one  be  overpowered  by  pallion,  or  fwerve  from  his 
duty,  we  need  not  fear  but  he  will  return  on  the  firft  reflec¬ 
tion,  and  with  a  redoubled  refolution  not  to  err  a  fecond 
time :  for  he  cannot  but  obferve,  that  the  well-being  of  na¬ 
ture,  as  well  as  of  the  individual,  depends  on  regularity  and 
order;  and  that  a  dtfregard  of  the  focial  virtues  wall  ever  be 
accompanied  with  fhame  and  remorfe.  Pafflon  is  a  whirl¬ 
wind,  that  fhakes  the  human  frame,  as  the  convulfions  of  an 
earthquake  diforder  that  of  nature. 

Every  Briton  that  travels  fhould  propofe  to  himfelf  plea- 
fure  and  advantage,  and  his  inquiry  fliould  enable  him  to 
add  to  the  national  flock  of  knowledge ;  for  it  cannot  be  faid 
that  he  travels  to  enjoy  the  advantage  of  a  better  government, 
or  becaufe  other  nations  have  a  greater  commerce.  Hence, 
then,  it  muft  be  for  arts  and  learning.  And  how  is  he  to  become 
acquainted  with  the  former  without  a  knowledge  in  painting, 
fculpture,  and  architeClure,  any  more  than  he  could  with  the 
Iktter,  without  a  knowledge  in  the  languages  of  the  coun¬ 
tries  he  may  have  occafion  to  pafs  through  ?  Lord  Bacon 
fays  :  Travel,  in  the  younger  fort,  is  a  part  of  education  ; 
in  the  elder,  a  part  of  experience.  He  that  travelleth  into  a 
country  before  he  hath  fome  entrance  into  the  language, 
goeth  to  fchool  and  not  to  travel.’’  The  fame  may  be  faid 
of  thofe  who  travel  before  they  have  obtained  a  knowledge  in 
the  polite  arts.  How  many  noble  works  of  architeClure  did 
lord  Burlington  bequeath  to  his  country  I  They  remain  mo¬ 
numents  of  national  tafte,  highly  honourable  to  his  memory. 
Let  us  be  permitted  to  mention  the  honour  the  arts  at  pre- 
fent  derive  from  the  mafterly  productions  of  the  earl  of  Ayles- 
fbrd,  fir  G.  Beaumont,  fir  R.  Hoare,  W.  Scope,  efq.  of 
Caftle-comb  ;  captain  Lewis,  of  the  royal  navy  ;  capt.  Mor- 
daunt,  and  many  others,  whofe  works  will  ever  rank  among 
the  firft  produCfions  of  the  pencil.  Lord  Warwick  is  faid  to 
poflefs  the  true  poetic  fpirit  for  compofing  heroic  landfcape. 
While  we  are  recommending  to  gentlemen  to  learn  to  draw. 
It  muft  not  be  underftood  that  we  wifii  to  deprive  the  ladies 
of  the  pleafure  and  advantage  that  muft  refult  from  their 
praCtifing  an  art  that  ftands,  perhaps,  before  all  others  for 
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improving  our  tafte,  particularly  in  fuch  tilings  as  are  con- 
iicfted  with  decoration. 

Though  we  recommend  learning  to  draw  thus  generally, 
we  muft  fay  it  requires  the  utmoft  caution  in  the  choice  of  a 
mailer;  for,  fliould  his  abilities  be  confined,  or  his  tafte  de¬ 
praved,  there  is  great  danger  of  the  poifon  being  conveyed 
to  the  pupil :  and  if,  in  the  end,  his  better  underftanding  rife 
fuperior  to  the  evil,  he  will,  unfortunately,  have  much  to 
unlearn.  Above  all,  if  he  be  arrived  at  an  age  to  difcrimi- 
nate,  obje£l;s  worthy  attention  ihould  be  fet  as  examples  of 
imitation  ;  he  fhould  not  be  amufed  and  his  time  wafted  with 
gew-gaws  and  trafti  beneath  the  dignity  and  attention  of 
rational  beings. 

Every  one  is  acquainted  with  the  progrefs  of  what  may 
be  termed  common  or  fchool  education.  The  mailers  begin 
teaching  the  letters,  and  then  proceed  to  fyllables,  which 
are  joined  into  fentences :  but  the  ultimate  end  is,  com- 
pofing  themes  to  call  forth  the  power  of  invention,  and 
convey  a  more  exquifife  idea  of  the  language.  Exa611y 
fo  lliould  be  the,  progrefs  in  teaching  drawing.  If  the  know¬ 
ledge  to  be  obtained  be  the  human  figure,  we  begin  wdth 
parts ;  as  eyes,  nofes,  heads,  hands.  See.,  which  is  the  ABC. 
This,  of  courfe,  leads  to  the  whole  figure,  which  may  be 
compared  to  fpelling;  that  naturally  conducts  to  the  round, 
or  drawing  from  plaifter  calls;  then  from  the  life;  and  ulti¬ 
mately  to  coinpofiiion.  Should  landfcape  be  the  purfuit,  the 
progrefs  is  precifely  the  fame.  We  begin  wdth  parts  or  fingle 
objects;  as  trees,  bridges,  cottages,  callles,  &c.  Here  again 
is  the  alphabet.  This  we  too  quit  to  copy  wholes,  or  a 
combination  of  obje61s ;  and  in  the  end  we  apply  to  nature, 
which  fets  us  free  from  our  mailer.  Then  we  mull  improve 
by  our  own  ablivity;  and,  like  the  bee,  cull  the  honey  from 
every  flower.  As  much  of  our  fuccefs  depends  on  the  abili¬ 
ties  of  the  mailer,  the  grealeft  care  fhould  be  obferved  in  the 
choice.  He  is  but  as  a  crutch  to  the  lame;  but  we  ought 
to  make  ourfelves  fure  it  is  found,  and  without  flaw  or  fliake; 
that  is,  as  far  as  our  judgment  will  permit,  or  the  opinion  of 
friends  direbl, 

He  who  afpires  to  a  knowledge  in  the  fine  arts  can  only 
hope  to  fucceed  by  turning  his  attention  to  the  fenfltive  part 
of  nature,  particularly  by  an  inquiry  after  fuch  objebls  as  are 
naturally  agreeable,  or  the  contrary:  alfo  fuch  as  are  grand 
or  mean,  proper  or  improper.  This  is  the  only  foundation 
of  a  juft  and  rational  tafte,  and,  like  morals,  may  be  culti¬ 
vated  to  a  high  degree  of  refinement.  The  fine  arts,  where 
the  feelings  only  are  concerned,  will  pleafe,  from  their  no- 
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velty,  in  the  prime  of  life;  but  the  delight  will  ceafe  in  a 
more  advanced  period,  when  the  fervour  of  the  imagination 
goes  ofl'.  On  the  contrary,  where  we  are  governed  by  juft 
principles  and  a  thorough  knowledge,  they  will  afford  fcope 
for  fancy  as  well  as  judgment,  they  will  grow  into  a  favourite 
entertainment,  and  their  vigour  will  prevail  as  ftrong  in  the 
evening  as  in  the  morning  of  life.  This  only  can  make  the 
arts  truly  delightful.  It  is  not  a  few  technical  phrafes,  picked 
up  from  profeflional  men,  which  may  enable  one  to  babble 
like  a  parrot,  that  can  at  any  time  pleafe  or  be  pleafing. 
Science  is  a  coy  lady,  and  will  not  grant  her  favours  without 
being  long  courted.  But,  ftiould  we  afpire  to  no  higher  cha¬ 
racter  than  that  of  the  mere  critic,  a  fmall  ftock  of  informa¬ 
tion  will  fuffice;  and  praCfice  will  increafe  confidence  where 
there  is  nothing  to  lofe.  Criticifm  is  a  lady  of  eafy  accefs : 
the  want  of  meaning  flie  fupplies  with  words ;  and  the  want 
of  knowledge  is  rcconipenfed  with  cunning.  She  flatters  all; 
and  thofe  whom  nature  has  made  weak,  or  idlenefs  keeps 
ignorant,  may  feed  their  vanity  at  her  flirine. 


XXXIV.  On  the  Differences  which  exijl  between  the  Heads 
of  the  Mammoth  and  Dlephant»  Bjy  Rembrandt 
Peale, 

Tn  E  drawings  which  accompany  this  (fee  Plate  V.) 
are  intended  to  explain  the  differences  between  the  head  of 
the  mammoth  and  that  of  the  elephant.  The  teetn/orm  the 
moft  ftriking  charader  :  thofe  of  the  elephant  are  exclulively 
graminivorous,  and  confequently  diftinguiflied  from  thofe  of 
the  mammoth,  which  were  intended  for  animal  food  of  fome 
kind,  and  not  improbably  fliell-fifh,  on  the  fuppofuion  that 
the  animal  was  amphibious  f :  and  this  may  account  for  the 
peculiar  form  and  pofition  of  the  tufks.  On  examining  the 
head  of  the  elephant,  it  will  appear  that  the  fockets  for  the 
tufks  at  A  are  fituated,  with  refpeCd  to  the  condyle  of  the 
neck  at  B,  nearly  in  an  angle  of  45  degrees ;  fo  that  the 
tufks,  which  have  but  little  curve,  are  direfted  downwards 
and  forwards,  and  may  be  with  eafe  employed  oflenfively 
and  defenfively.  On  the  other  hand,  it  will  be  obferved  that 
in  the  mammoth  the  focket  A  is  nearly  on  a  horizontal  line 
with  the  condyle  B ;  and  therefore  the  tufks,  which  are  femi- 
circular,  could  never  have  been  elevated  in  the  air,  pointing 

*  Ccmmiinicatcd  by  the  Author. 

4  Sec  the  foriatr  nunrbtr,  p,  162—169  of  the  prefent  volume. 
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backwards,  but  mufl;  have  been  as  reprefented  in  the  figure, 
the  points  thrown  out  by  the  fpiral  tvvift  on  each  fide: — in 
this  pofition  they  might  have  anfwered  in  ftrikingdown  finall 
animals,  or  in  detaching  fliell-filh  from  the  bottoms  of  fivers, 
or  even  in  afcending  the  banks. 

In  the  elephant  the  orbit  of  the  eye  is  fituated  at  C, 
whereas  in  the  correfponding  part  at  C  in  the  mammoth  is 
a  large  mafs  of  bone,  fo  that  the  eye  muft  have  been  elfe- 
where  :  to  afcerfain  where,  we  muft  wait  until  we  receive  the 
cranium  lately  difcovered  on  the  Ohio.  The  cheek  of  the 
elephant  is  formed  of  two  bones;  but  in  the  mammoth,  befides 
other  variations,  there  is  but  one  bone.  The  whole  figure 
of  the  under-jaw  differs  moft  remarkably  ;  firft  in  the  length 
of  the  condyles  or  arms  from  E  to  B :  in  the  mammoth  it  i$ 
fhort  and  angular;  but  in  the  elephant  DEB  forms  a  femi- 
circular  line,  and  at  D  it  is  long  and  pointed. 

This  ftiort  reference  is  fufficient  to  dire(Sl  the  attention  of 
thofe  who  wifti  to  examine  them  more  critically ;  when  they 
may  remark  feveral  other  characters  fufficiently  interefting. 


XXXV.  On  the  Hvdro77ieter,  Bj>  William  Speer,  Efq, 
Sup  'ervljor  and  AJJayer  of  Spirits  in  the  Port  of  Dublin, 

[Concluded  from  p.  i6j.] 

I  SHALL  now  proceed  to  explain  Mr.  Gilpin’s  tables, 
in  order  to  demonftrale  their  ufe,  and  the  ufe  of  my  addi¬ 
tional  columns.  The  firft  I  cannot  do  belter  than  in  the 
words  of  Sir  Charles  Blagden  himfelf: 

Tables  for  reducing  the  quantities  by  weight,  in  any 
mixture  of  pure  fpirit  and  water,  to  thofe  by  meafure;  and 
for  determining  the  proportion,  by  meafure,  of  each  of  the 
tvyo  fubftances  in  luch  mixtures,  by  Mr.  George  Gilpin, 
clerk  to  the  Royal  Society,  communicated  by  Sir  Charles 
Blagden  : 

Thefe  tables  are  founded  on  the  experiments,  of  which 
the  refults  were  given  in  the  Report  and  Supplementary  Re¬ 
port  on  the  beft  Method  of  proportioning  the  Excife  on  Spi¬ 
rituous  Liquors.  They  are  computed  for  every  degree  of  heat, 
from  30^  to  8q°,  and  for  the  addition  or  fubtra6lion  of  every 
one  part  in  a  hundred  of  water  or  fpirit ;  but  as  the  experi¬ 
ments,  themfelves  were  made  only  to  every  fifth  degree  of 
heat,  and  every  five  in  the  hundred  of  water  or  fpirit,  tho 
intermediate  places  are  filled  up  by  interpolation  in  the  ufual 
manner,  with  allowance  for  fecond  difierences. 


Every 
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Kvery  table  confifts  of  eight  columns,  and  there  are  two 
tables  for  every  degree  of  heat.  In  the  firft  column  of  the  jirjl 
of  the  two  tables  are  given  the  proportions  of  fpirit  and  water 
by  weight,  loo  parts  of  fpirit  being  taken  as  the  coiihant 
number,  to  which  additions  are  made  fucceffively  of  one  part 
of  water,  from  t  to  99  inclufively :  the  firft  column  in  the 
fecond  table  has  100  parts  of  water  for  the  conftant  number, 
with  the  parts  of  fpirit  decreafing  fucceifively  by  unity,  from 
joo  to  I  inclufively. 

“  It  muft  be  obferved,  that  each  of  thefe  tables,  occupy¬ 
ing  one  page,  is  divided  in  the  middle  for  adapting  it  more 
conveniently  to  the  fize  of  the  paper;  but  the  whole  of  each 
page  is  to  be  confidered  as  one  continued  table.  The  fecond 
column  of  all  the  tables  gives  the  fpecific  gravities  of  the  cor- 
refponding  mixtures  of  fpirit  and  water  in  the  firft  column, 
taken  from  the  table  of  fpecific  gravities  in  the  Supplementary 
Report,  the  intermediate  fpaces  being  filled  up  by  interpola¬ 
tion.  In  the  third  column,  100  parts  by  meafure  of  pure 
fpirit,  at  the  temperature  marked  at  the  top  of  every  feparate 
table,  is  afiTumed  as  the  conftant  ftandard  number,  to  which 
the  rerpe6live  quantities  of  water  by  meafure,  at  the  fame 
temperature,  are  to  be  proportioned  in  the  next  column. 

The  fourth  column,  therefore,  contains  the  proportion 
of  water,  by  meafure,  to  100  meafures  of  fpirit,  anfwering  to 
the  proportions  by  weight  in  the  fame  horizontal  line  of  the 
firft  column.  The  fifth  column  ftiows  the  number  of  parts 
whicih  the  quantities  of  fpirit  and  water,  contained  in  the 
third  and  fourth  columns,  would  meafure  when  the  mixture 
has  been  completed ;  that  is,  the  bulk  of  the  whole  mixture 
after  the  concentration  or  mutual. penetration  has  fully  taken 
place.  The  fixth  column,  deduced  from  the  three  preceding 
ones,  gives  the  effcifts  of 'that  concentration,  or  how  much 
fmaller  the  volume  of  the  whole  mixture  is,  than  it  would 
be  if  there  was  no  fuch  principle  as  the  mutual  penetration. 
The  feventh  rolumn  fhows  the  quantity  of  pure  fpirit  by 
meafure,  at  the  temperature  in  the  table,  contained  in  an 
hundred  meafures  of  the  mixture  laid  down  in  the  fifth  co¬ 
lumn/’ 

From  this  account  it  will  be  feen,  that  every  mixture  of 
pure  fpirit  and  water  poffible  to  be  made,  is  analyfed  fo  clearly 
at  every  temperature,  as  to  render  it  a  matter  of  no  great  dif¬ 
ficulty  to  demonftrate,  at  a  given  temperature,  all  the  grada¬ 
tions  of  ftrength  which  the  hydrometer  ftiould  indicate.  The 
mode  in  which  this  has  been  done  T  fliall  now  explain. 

The  table  which  Mr.  Gilpin  has  calculated  for  the  tem¬ 
perature  of  55,  is  that  which  I  have  chofen,  conceiving  it, 
7  for 
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for  feveral  reafons,  to  be  the  moft  convenient.  And  as  a 
reference  *to  it  becomes  necelfary,  %  have  annexed  this^ 
with  the  additional  columns  to  it,  by  which  the  hydrometer 
indications  of  ftrength  are  regularly  deduced  from  the  fpecific 
gravity  of  the  fpirit  at  this  temperature 

In  order  to  explain  the  manner  in  which  I  have- calcu¬ 
lated  thefe  additional  columns,  I  conceive  the  ealieft  mode 
will  be  by  an  example. 

It  being  underftood  by  the  trade  that  the  fpecific  gravity 
©f  proof  fpirit  at  this  temperature  (55)  is  9^2,  I  look  at  the 
table  for  this  fpecific  gravity,  and  I  find  that  it  is  a  mixture 
of  pure  fpirit  and  water,  in  the  following  proportions,  viz. 
100  parts  of  the  former  to  81  of  the  latter  (both  by  weight), 
but  that  by  meafure  it  is  made  by  mixing  100  gallons  of  pure 
fpirit  with  66  gallons  99  parts  of  water.  I  then  find  that  the 
diminution  of  bulk,  by  penetration,  on  the  mixture  by  mea¬ 
fure,  (that  by  weight  being  unneceffary  to  attend  to  in  bring¬ 
ing  out  the  refult,)  is  4  gallons  57  parts,  as,  inflead  of  pro¬ 
ducing  166  gallons  99  parts,  there  will  be  only  162  gallons 
43  parts.  I  find  next,  that  this  mixture  contains  per  cent,  of 
pure  fpirit  61  gallons  57  parts. 

Tliefe  being  the  proportions  in  the  flandard  of  proof,  to 
which  every  other  gradation  of  ftrength  is  relative,  the  Rule 
of  Three  demonftrates  this  relation  in  a  manner  requiring  to 
be  explained  by  another  example.  Suppofe  a  fpirituous  li¬ 
quor  is  produced  to  afeertain  the  hydrometer  indication ;  on 
weighing  it  in  a  phial  adapted  to  this  purpofe,  I  find  that  at 
the  temperature  of  55,  its  fpecific  gravity  is  848  ;  by  looking 
into  the  table  I  perceive  that  this  contains  per  cent.  93*18  of 
pure  fpirit.  I  then  try  how  much  more  than  proof  this  is  by 
fubtradling  6i'57  (the  quantity  which  proof  contains),  and 
I  find  that  this  has  a  redundance  of  pure  fpirit,  amounting  to 
31*61. 

Therefore,  as  100  gallons  of  pure  fpirit  require  66  gallons 
99  parts  of  water  to  reduce  it  to  proof,  the  redundant  31*61 
will  require  21*17.  Add  thefe,  and  from  the  amount  32*78 
the  diminution  of  bulk  by  penetration  is  to  be  deducted, 
which,  by  the  ratio  in  proof  fpirit  being  1*44?  th^  refult 
finally  comes  out  that  this  fpirit  is  51  gallons  and  34  parts 
(about  one-third)  over  hydrometer  proof.  The  under  proofs 
require  lefs  calculation,  the  exeefs  of  water  per  cent,  over  the 
proportion  which  proof  contains  being  all  that  is  required. 

It  may  perhaps  be  neceflary  to  obferve  litre,  tliat  a  reference  to  this 
table  is  not  required  in  the  ufe  of  the  hydrometer  I  have  conilru6ted, 
further  than  to  try  whetirer  it  be  corre6t. 

P4  Thefe 
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Thefe  examples  are,  I  hope,  fufficient  to  explain  this  table. 
The  ufes  to  which  it  is  applicable,  are,  that  as  it  affords  jirji 
an  unequivocal  Jiandard  for  every  gradation  of  Jtrength,  an 
hydrometer  can  be  graduated  on  a  certain  principle ;  and, 
fecondly,  the  errors  of  thofe  that  are  graduated  otherwife 
may  be  difcovered  by  it,  and  we  fhall  no  longer  be  obliged 
to  rely  on  a  mere  afi'ertion,  that  the  inftrument  is  corredf, 
nothing  more  being  required  than  to  compare  the  fpecific 
gravity  of  the  fpirit  with  the  indication  of  ftrength  which  it 
has  demonftrated. 

On  conlidering  how  far  it  might  be  pradlicable  to  fimplify 
the  hydrometer,  1  perceived  that  the  makers  of  thefe  inftru- 
ments  had  fallen  into  two  errors,  which  had  very  conlidera- 
bly  increafed  the  neceffity  for  thofe  complex  additions  with 
which  they  are  incumbered. 

Fil'd:,  conceiving  that  the  inftrument  was  to  be  v^alued 
in  proportion  as  it  was  capable  of  making  minute  difcrimi- 
nations,  (or  of  its  fenfibility  as  it  is  called,)  they  have,  by 
attempts  to  increafe  this  beyond  thofe  limits  required  either 
in  revenue  or  in  commerce,  deftroyed  its  (implicity. 

In  the  conftrudtion  of  this  inftrument,  the  proportion  of 
the  ftem  to  the  ball  is  an  important  confideration  :  if  the 
former  be  too  large,  the  inftrument  will  not  be  fufficicntly 
fenfible;  and  fliould  it,  on  the  contrary,  be  too  fmall,  the 
number  of  gradations  of  ftrength  it  is  capable  of  indicating 
will  proportionably  be  diminifhed. 

Thofe  who  have  conftrudled  moft  of  the  hydrometers  now 
in  ufe,  have  run  into  the  latter  error;  the  ftem  being  dimi¬ 
nifhed  to  a  fize  which  rendered  it  neceftary  to  have  recourfe 
to  complex  additions  to  fupply  the  place  of  this  injudicious 
and  unnecefl'ary  wafte  of  the  ftmple  and  proper  power  of  the 
inftrument. 

From  a  great  variety  of  experiments  to  afcertain  the  proper 
proportion  between  the  ball  and  ftem,  I  was  finally  fatisfied 
that  the  latter  would  admit  of  fuch  enlargement  as  to  be  ren 
dered  capable  of  mealuring  upwards  of  66  gradations  or  per 
centages  of  ftrength,  without  any  weight;  and  this  fo  clearly 
and  diftindlly,  as  to  convince  me  that  its  fenfibility  and  ac¬ 
curacy  were  ftill  fully  fufficient. 

The  fecond  error  alluded  to  has  arifen  from  an  attempt 
to  extend  the  power  of  the  inftrument  beyond  thofe  limits, 
which,  with  propriety,  and  confidently  with  its  fimplicity, 
could  be  effecfed. 

An  hydrometer  being  a  counterpoife  to  afcertain  the  weight 
of  a  fpirituous  liquor,  may,  with  propriety,  be  compared  to- a 
6  pair 
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pair  of  fcales%  of  which  there  are  various  Jizes  ajad  defcrip* 
tionsy  to  anfwer  different  purpofes,  by  which  means  their  fini- 
plicity  is  uniformly  preferved. 

On  the  contrary,  it  has  erroneoufly  been  conceived,  that 
an  hydrometer  would  be  imperfe<Sl  that  did  not,  by  one  means 
or  another,  afcertain  the  fpecific  gravity  of  all  liquids  at  their 
various  temperatures :  the  fimple  power  of  every  inflrument 
of  this  kind  being  confined  within  certain  limits,  this  could 
not  be  effe61;ed  without  additional  complications  of  various 
kinds  to  thofe  which  were  added,  to  increafe  its  fenfibility, 
fome  of  which  are  certainly  ingenious,  but,  I  conceive, 
highly  unfit  for  the  purpofe  of  revenue. 

Should  this  ingenuity  be  exercifed  on  a  pair  of  fcales, 
which  it  would  be  proper  to  ufe  in  weighing  a  portion  of 
eight  or  ten  pounds,  and  by  complex  additions  render  them 
fufficiently  fenfible  to  afcertain  a  few  grains  or  fraction  of  a 
grain,  or  fo  extended  in  their  power  as  to  w^igh  100  pounds, 
is  it  not  evident  that  the  fimplicity  of  the  balance,  which  is 
its  great  recommendation,  would  be  deftroyed  ? 

That  which  led  to  the  conftru(9;ion  which  I  finally  fixed 
on,  was  firft  a  quadrangular  Jtem,  from  which  I  had  four 
temperatures,  viz.  35,  45,  55,  and  65  ;  and  the  intermediate 
degrees  I  managed  with  four  fmall  weijjhts  on  the  top  of  the 
ftem,  each  ferving  for  two  degrees  of  temperature.  The 
infirument  having  been  oraduated  with  thefe  on,  if  the  tern- 
perature  fliould  be  tzuo  degrees  higher  than  the  fcale,  I  re¬ 
moved  one  weight,  in  order  to  lighten  the  infirument  equal 
to  the  deCreafe  of  fpecific  gravity  ;  if  four  degrees,  I  removed 
two  weights;  if  fix  degrees,  I  removed  three  weights;  and 
if  eight  degrees,  1  removed  the  fourth ;  and  two  degrees  more 
brought  me  to  a  new  fcale,  or  fide  of  the  ftem  :  by  this  means 
the  infirument  would  accord  with  the  variations  arifing  from 
temperature,  fo  far  as  at  moft  to  be  but  one  degree  different 
from  it.  It  was  adjuficd  at  every  tenth  degree  of  tempera- 
/ture. 

This  was  evidently  a  confiderable  progrefs  towards  the  ob- 
jeft  I  was  in  purfuit  of,  as  it  not  only  remedied  the  great  de- 
■feeT  of  inattention  to  temperature  which  took  place  in  the 
Irifh  hydrometer,  but,  in  a  great  meafure,  the  various  defects 
of  the  Eiiglifii  revenue  hydrometer,  as,  notvvithftanding  the 
weights  were  reduced  from  36  to  4,  it  accorded  nearly  with 

*  The  oame  of  the  iiiftrument,  which  in  ftriclnefs  ihould  be  areometer, 
(hydromerer  being  an  indrument  for  weighing  water),  demonftrates  this 
to  be  the  principle  on  wliich  it  adts ;  therefore  in  France  it  is  called  -peje 
ilquew,  and  hy  Ibmc  Enghfa  writers,  a  water- poife. 
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the  various  temperatures,  and  indicated  66  gradations  of 
firength.  I  perceived,  therefore,  that  the  principle  would 
anfwer,  but  that  it  could  be  improved  ftill  further  5  and  after 
various  efforts  I  at  length  fixed  on  that  confiru6lion,  of  which 
I  fhall  now  beg  leave  to  give  a  defeription. 

This  new  hydrometer  is  made  of  hard  brafs :  the  ball  is 
ihaped  in  the  form  of  a  pear,  being  nearly  two  inches  in  dia¬ 
meter  at  its  greateft  dimenfion,  and  two  inches  and  a  quarter 
in  length  :  the  lower  fteni  meafures  one  inch  and  a  half,  and 
is  in  fliape  a  prifm,  each  fide  meafuring  one-eighth  of  an 
inch  :  to  the  lower  end  of  this  a  round  weight  is  fixed,  the 
diameter  of  which  is  feven-eighths  of  an  inch.  The  upper 
fiem  is  in  length  five  inches  and  a  half,  and  is  an  o6fagon, 
each  fide  beins:  fomewhat  lefs  than  an  eio-hth  of  an  inch 
wide :  each  of  thefe  fides  is  graduated  for  a  temperature  en¬ 
graved  on  the  top,  the  lowefi:  being  35,  the  fecond  40,  and 
fo  increafing  by  five  until  it  reaches  70.  The  zero,  or  proof 
point,  is  marked  0,  and  the  gradations  of  ftrength  (numbered 
at  every  fourth)  amount  to  fixty-fix,  and  thofe  fo  clearly  di- 
ftinft,  that  at  the  over-proofs  they  will  admit  of  afub-divifion, 
and  by  that  means  indicate  a  half  per  cent.  Thefe  divifions 
are  not  at  equal  difiances;  an  error  which  takes  place  in  the 
prefent  Irifii  and  feveral  of  the  old  hydrometers,  but  vviden 
in  proportion  as  the  fpecific  gravity  of  the  fpirit  diminiflies ; 
and,  being  graduated  with  fpirits  of  known  firengths  at  every 
four  per  cent.,  the  intermediate  per  centages  are  adjufied  by 
interpolation. 

To  prevent  any  error  which  might  arife  from  taking  the 
indication  of  ftrength  from  the  wrong  fide  of  the  fiem,  an 
index  is  applied  on  the  top  of  it,  with  an  opening  to  iliow 
the  figures  which  point  out  the  temperature.  This  index, 
which  applies  merely  to  the  purpofe  here  mentioned,  may  be 
removed  lower  to  any  part  of  the  fiem,  but  above  the  furface 
of  the  liquor,  without  affedfing  the  accuracy  of  the  infiru- 
ment,  as  neither  its  weight  nor  dimenfion  is  changed ;  and 
being  of  a  different  colour  from  the  fiem  (fanguined  fteel)  it 
forms  a  contrafi;  with  it,  and,  as  it  were,  points  to  the  indi¬ 
cation  fought  for,  by  which  every  danger  of  error  in  this  re- 
fpedf  is  removed. 

Although  this  is  the  only  ufe  of  the  index,  when  the  tem¬ 
perature  fiiall  be  found  one  of  thole  eight  marked  on  the  fiem, 
yet  it  is  neceflary  that  fhe  infirument  fiiall  accord  with  the 
four  intermediate  degrees  between  each  of  the  adjoining  fides: 
for  this  purpofe  one  of  two  other  indexes  of  different  weights 
are  occafionally  fubftituted  for  the  firii  one,  in  order  to  lighten 
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the  inftrument  fo  as  to  accord  with  the  decreafe  of  gravity 
which  takes  place  in  the  fpirit  by  the  increafe  of  tempera¬ 
ture.  Therefore  the  manner  of  ufing  the  inftrument  is  as 
follows : 

Suppofing  the  temperature  to  be  30,  nothing  further  is  re¬ 
quired  but  to  place  the  index  No.  1  (each  being  marked  fo 
as  eafily  to  be  didinguilhed)  on  the  fide  marked  50,  and  im- 
merfe  the  inftrument,  which  at  once  (hows  the  ftrength. 
Should  the  temperature  be  51  or  53^  inftead  of  index  No.  i, 
life'  that  marked  No.  1 :  fhould  it  be  53  or  54,  ufe  index 
No.  3  :  the  inftrument  having  been  adjufted  with  thefe  two 
auxiliary  indexes,  in  the  one  cafe  at  a  temperature  of  51^, 
and  in  the  other  53I,  thefe  four  intermediate  temperatures 
are  fo  accorded  to,  as  to  be  either  the  a£lual  one,  or  within 
half  a  degree  of  it.  And  they  apply  in  all  cafes,  to  the  four 
intermediate  degrees  of  temperature,  and  no  other  appendage 
required  to  enable  the  inftrument,  in  this  plain  and  fimple 
manner,  to  meafure  fixty-fix  gradations  of  ftrer>gth  with  an 
accuracy  which,  it  is  prefumed,  is  fully  fufficient  for  either 
revenue  or  commerce No  weight  requiring’ different  im- 
merfions  to  find  out  that  which  is  the  proper  one;  no  tem¬ 
perature  omitted  to  create  doubts,  or  falfe  indications  of 
ftrength ;  no  fraftion  in  the  per  centage  to  operate  either 
againft  the  revenue  or  the  merchant;  no  gradation  of  ftrength 
left  unafcertained  or  determined  by  conjecture ;  no  doubt  re¬ 
maining  as  to  the  corrc6t  ftrength  of  all  the  various  grada¬ 
tions;  and  no  fecond  infpe<tion  and  fubfequent  corabination 
to  be  made,  requiring  the  aid  of^  and  liable  to  the  errors  of, 
a  fliding  rule. 

The  following  is  a  table  for  graduating  hydrometers  on  a 
certain  and  invariable  principle,  fhowing  from  the  fpecific 
gravity  of  the  fpirit  at  the  temperature  55,  what  the  hydro¬ 
meter  indication  of  ftrength  ftiould  be  of  every  poffible  mix¬ 
ture  of  pure  fpirit  (or  alcohol)  and  water,  from  the  former 
down  to  proof  fpirit. — N.  B.  This  table  is  calculated  on 
the  fuppojihon  that  the  ftandard  of  proof  is  93:^,  tempera- 
ture  55. 

Even  this  h;uf  degree  of  temperature  may  be  obtained  by  IioldiBg 
the  jar  containing  the  fpirit  for  a  few  niamcntR  in  the  hand. 


Table 


Table  fit  graduating  Hydrometers 


I. 

S-I 

<0  . 

n  xi 
^  .Wl 

o  Oj 
oO  > 

CO- 

IL 

L  ^ 

£ 

CJ  C3 

:-5  !>. 

QJ  > 

CI| 

CO 

III. 

4^  V3 

--  o; 

CO  ^3 

Water  by 
niea.sure 

Bulk  of 

mixture  . 

VI. 

'0  4 
?  c  * 
00c 

ZJ  0 
c  ^ 

Cj  -id 

a  ly 

Quantity  of  ^ 

pure  spirit, 

per  cent. 

VIII. 

• 

•  ■= 
■=  ci 

CD 

i/j  c 

p  'S 
1-^ 

IX. 

1  «  ^  1 

^  j 

^  a 

^  C- 
s  C 

0^,1= 
«  Si'- 

^  3  r. 
>•  'P  to 

Ilinuiiutiou  of 

bulk  on  red.  X 

spirit  &  water 

XI. 

^  CD 

S 
^  0 

2  V 

U  -t:  C' 

a.  a 

Sp.  4-  W. 

loo  4“  0 

,82736 

100 

100,00 

100,00 

38,43 

2.5,74 

1,75 

62,42 

1 

,82967 

0,83 

100,72 

0,11 

99,29 

37,73 

25,26 

1,72 

61,26 

2 

>^3192 

1,65 

101,44 

0,21 

98,58 

37,01 

24,79 

1,69 

60,11 

rs 

o 

>83412 

2,48 

102,16 

0,32 

97,88 

36,31 

24,32 

1,65 

58,98 

4 

,83626 

3>3i 

102,89 

0,42 

97,19 

35,62 

23,86 

1,62 

57,86 

100  4-  5 

>83834 

4>93 

103,62 

0,51 

96,50 

34,03 

23,39 

l>.59 

56,73 

6 

>840,37 

4,16 

104,36 

0,60 

95,82 

.54,25 

22, (H 

i>,56 

55,6.3 

7 

>8423.7 

5>79 

105,^ 

0,69 

95,15 

33,58 

22,49 

1,53 

.54,. 54 

8 

,84429 

6,62 

105,84 

0,78 

94,49 

32,02 

22,05 

1,50 

53,47 

9 

,84618 

7  >44 

106,58 

0,86 

93,83 

32,26 

21,61 

1,47 

52,40 

100  4-  10 

,84802 

0,27 

107,32 

0-95 

93, 18 

.31,61 

21,17 

1,44 

51,34 

11 

,84982 

Q.lO 

108,07 

1,03 

92,54 

30,97 

20,74 

l',4l 

.50,30 

12 

’85158 

9>92 

108,81 

1,11 

91,90 

30,33 

20,31 

1,38 

49,26 

13 

,_^533o 

lo>75 

109,56 

1,19 

91,27 

29,70 

19,89 

1,35 

48,26 

14 

>85499 

11  >58 

110,32 

1,26 

90.65 

29,08 

19,47 

1,32 

47,23 

100  4-  I'l 

,85664 

12,41 

111,07 

i>34 

90,03 

28,46 

19,06 

1,30 

46,22 

i6 

>85825 

13  >23 

111,82 

1,41 

89,43 

27,86 

18,66 

1,27 

45,2.5  3 

17 

,85984 

14,06 

112,58 

1,48 

88,83 

27.26 

18,26 

1,24 

44,28 

18 

>86139 

14,89 

11.3,34 

1>.5.5 

88,23 

26,66 

17,85 

1,21 

43,30 

19 

,86292 

15>71 

114,09 

1,62 

87,64126,07 

17,46 

1,19 

42,34 

loo  4-  20 

,86441 

16, ,54 

114,86 

1,68 

87,0625,49 

17,07 

1,16 

41,40 

21 

,86588 

17>37 

115,62 

i>75 

86,4924,92 

l6,6q 

1,13 

40,48 

22 

>86732 

i8>19 

116,38 

1,81 

85,93124,36 

16,31 

1,11 

39, .56 

23 

,86874 

19,02 

117,14 

1,88 

.  85,37  23,80 

1.5,94 

l,oB 

38,66 

24 

>87013 

19,85 

117,90 

1  >95 

84,82 

,2.3,25 

15,57 

1,06 

37,76 

100  25 

,87150 

20,68 

118,67 

2,01 

84,27 

|22,70 

1.5,20 

1,03 

.36,87 

26 

,87284 

21,50 

11Q>43 

2,07 

83,73 

,22,16 

14,84 

1,01 

.35,99 

27 

>87415 

■7 

22,33 

120,20 

2,13 

03,19,21,62 

14,48 

1,98 

35,12 

28 

>87544 

loo 

23,16 

120.97 

2,19 

82,66 

2V09 

14,14 

0,96 

34,25 

29 

,87671 

23,981121,74 

2,24 

82,14 

20,57 

13,77 

0.93 

33,41 

100  4-  30 

>87796 

24, 8  ill  22, 51 

2,30 

81,63 

20,06 

13, 4:3 

0,91 

3  2,58 

31 

>87919 

25 ,64' 123, 28 

2,36 

81,12 

1 9’.5.5 

13,09 

0,8.9 

31,75 

32 

,88040 

26,46124,05 

2,41 

80,62 

10,06 

12,76 

0,87 

.30,94 

33 

,8Bl6o 

27.29124,82 

2,47 

80,12 

18,55 

12,42 

0,84 

.30,13 

34 

>88277 

28,12 

,125>.59 

2, .53 

79,63 

1 8,06 

12,09 

0,82 

■29, .33 

100  4-  35 

>88303 

28,95 

'126,36 

2>59 

79,1 447,57 

11,77 

0,80 

28,54 

tj3 

,88^07 

29,77,127,13 

2.64 

78,6617,09 

11,44 

0,78 

27,75 

57 

,88619 

30,60 127,90 

2,70 

78,18  16,61 

11,12 

0,76 

26,97 

3B 

,88729 

31,43128,68 

2,75 

77,71 

16,14 

10,81 

0,74 

pJ6,21  ? 

39 

,88838 

32,25 

129,45 

2,80 

77,25 

1.5,68 

■ 

10,50 

0,71 

25,47  t 

100  4-  40 

,88945 

33,08  130,23 

2,85 

76,79115,22 

10,19 

0,69 

24,72  j 

41 

>89051 

33,91,131,00 

2,91 

76,33  14,76 

9,88 

0,67 

23,97j 

4» 

>891.5.5 

.34>74  1 .51  >77 

2>97 

75,8814,31 

9,58 

0,65 

23,24 

43 

,89258 

3.5  >.56  132,5.5 

3,01 

75,4413,88 

0,29 

0,63 

22,54  i 

44 

>89.)59 

30..I9i.U,33 

3  >06 

75,00  13,43 

8=99 

0,61 

2l,8l^f 

I 


oft  a  certain  and  tn*OariaMe  Tnnclple, 


Spirit  &  water 
by  weight. 

II. 

1 

rS  • 

to 

^  ^  ■ 

Ch> 

CO 

III. 

0  p 

as 

S 

Water  by  ^ 
measure. 

V. 

0 

0  U 

'22  S  • 

m  £  • 

VI. 

0  4 

£>04' 
3  0 

rs.  y  -lil  1 

p  -4  c 

Cj  1 

YII. 

«  4-J 

'**'  U  .  . 

P  « 

p  0  <-> 

S.'S  fe 

rare  spirit  ^ 

per  cent. 

redundant. 

Water  to  re¬ 

duce  redund. 
spirit  to  proof 

Diminution  ot 

bulk  on  1-e.d. 

spirit  &  water 

Per  cent,  over 

Hydrometer  ^ 

proof. 

p.  + w. 

00  +  45 

,89458 

37,22|l34>li 

3,11 

74>57 

13,00 

8,70 

0,59 

21,11 

46 

>89553 

38,04:134,88 

3>i6 

74>14 

12,57 

8,42 

o>57 

20,42 

47 

>89653 

38,37 

135,66 

3>2i 

73,71 

12,14 

8,13 

0,55 

19,72 

48 

,89748 

39,70  136.44 

3,26 

73,29 

11,72 

7’'85 

0,53 

19,04 

49 

,89841 

40,52 

1.37.22 

-360 

72,88 

11,31 

7>57 

0,51 

18,37 

LOO  +  50 

>89933 

41^35138,00 

3  >35 

72,47 

10,90 

7,30 

6,49 

17>71  ^ 

51 

,90023 

42,i8|138,78 

.  3>40 

72, '06 

10,49 

7,02 

0,47 

17>04  . 

52 

,90111 

43,011139,56 

43,83  140,34 

3>45 

71.-65 

10,08 

6,75 

0,46 

16,37  : 

53 

,90198 

3>49 

71,25 

9,68 

6,48 

0,44 

15-72 

54 

,90283 

44.66^141,13 

3>55 

70,86 

9,29 

6,22 

0,42 

15  >09 

lOQ  +  55 

>90367 

45,49|i4l,9l 

3,58 

70,47 

8,90 

5  >96 

0,40 

14,46 

56 

>90450 

100 

46,311142,70 

3>6i 

70,08 

8,51 

5>70 

0,58 

13,83 

57 

>90531 

47»14143>48 

3,66 

69,69 

8,12 

5>43 

0,37 

13,18 

58 

,90611 

47>97ll44>27 

3>7o 

69,31 

7>74 

5>i8 

0,35 

12,57 

59 

,90690 

48,79445,05 

3  >74 

68,94 

7,37 

4>93 

0,33 

ii>97 

100  +  60 

,90768 

49,62 

'*145,84 

3,78 

68,57 

7,00 

4.68 

0,31 

11,37 

61 

,90845 

50,45146,63 

3,82 

68,20 

6,63 

4>44 

0,30 

10,77 

62 

,90921 

51,28^147,42 

3,86 

67,83 

6,26 

4>19 

0,28 

'.0,17 

63 

>90996 

52,10,148,20 

3‘90 

67,48 

5,91 

3-95 

0,26 

g,6o 

64 

>91070 

52,93148,99 

3  >94 

67,12 

5>55 

3>7i 

0,25 

9,01 

100  +  65 

>91144 

53>7<^ 

)  149,78 

3,98 

66,77 

5,20 

3,48 

0,23 

8,45 

66 

>91217 

54’5^ 

150,57 

4,01 

66,42 

4,85 

3,24 

0,22 

7>77 

57 

,91289 

55,41 151,35 

4.06 

66,07 

4,50 

3>oi 

0,20 

7  >31 

68 

>91361 

56,24152,14 

4>io 

65,73 

4,16 

2,78 

0,18 

6,76 

65 

>91432 

57,071152,93 

4,14 

1  65,39 

3  >82 

2,55 

0,17 

6,20 

100  4-  7c 

>91502 

57>8( 

)'i53>7i 

4>i8 

LS6’06 

3,49 

2,33 

0,15' 

5,67 

71 

>91571 

58,7- 

1,154,50 

4>22 

64,73 

3,16 

2.11 

0,14 

5>13 

72 

>91639 

59>55  155-29 

4,26 

!  64,4c 

2,83 

1,89 

0,12 

4,60 

7: 

>91706 

► 

60,37156,08 

4,29 

64,07 

2,50 

1,67 

0,11 

4,06 

7< 

1  >91772 

61,20.156,87 

4  >33 

1  63,75 

2,18 

1,45 

0,08 

3,55 

loo  4-  7/ 

5  >91837 

r 

62,03-157,66 

4  >37 

1  6.3, 4;3 

1,86 

1,24 

0,08 

3,02 

7^ 

D  ,9190] 

6)2,8. 

i158>4;' 

4,40 

!  63,11 

1,54 

1,03 

0,07 

;  2,50 

7^ 

’  >9196, i 

y 

) 

63,981,^9,2.4 

4,44 

62,8c 

1,23 

0,82 

0,05 

2,00 

7^ 

1  ,q202^ 

64,5 

1 1x60,0.4 

4,47 

62, 4f 

0,02 

0,61 

0,04 

1,49 

71 

)  >92o8t 

65.34,160,8: 

4,51 

62,1^ 

i  0,01 

0,40 

0,02 

0,99 

loo  4“  8( 

3  >921451  C 

66,16161,6s 

4>54 

61,87 

0,24 

0,16 

0,01 

0,39 

8 

L  ,92205^ 

66,99'i62,4; 

5  4>57 

61  ,.5': 

0,00 

0,00 

0,00 

Proof 

N.  B.  When  this  Table  lhall  be  finally  calculated,  the  fra6lions  in  the  fecond 
^nd  lail  column  are  to  be  rendered  into  whole  numbers. 
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XXXVI.  Memoir  on  the  Supply  and  Application  of  the  Blow^ 
pipe.  By  Mr,  Robert  Hare  jun.  Member  of  the 
Chemical  Society  of  Fhiladelphia 

The  blow-pipe  is,  on  many  occafions,  an  ufeful  inflru^ 
ment  to  the  artifl:  and  philofopher.  By  the  former  it  is  ufed, 
for  the  pnrpofe  of  enamelling,  to  foften  or  folder  fmall  pieces 
of  metal,  and  for  the  fabrication  of  glafs  inftruments  :  while 
the  latter  can,  by  means  of  it,  in  a  few  minutes,  fubjedl  fmall 
portions  of  any  fubftance  to  intenfe  heat ;  and  is  thereby  en¬ 
abled  to  judge  of  the  advantage  to  be  gained,  and  the  method 
to  be  purfued,  in  operations  on  a  larger  fcale.  The  celebrated 
Bergman  has  amply  difplayed  the  utility  of  this  inftrument 
in  docimaftic  operations ;  and  with  the  petfedlion  of  the  do- 
cimaftic  art  the  improvement  of  metallurgy  is  intimately 
connected.  It  is  by  means  of  the  blow-pipe  that  glafs  tubes 
are  moft  conveniently  expofed  to  the  heat  ncceflary  to  mould 
them  into  the  many  forms  occafionally  required  for  philofo- 
phical  purpofes  ;  and  by  the  various  application  of  tubes  thus 
moulded,  ingenuity  is  often  enabled  to  furmount  the  want  of 
apparatus,  which  is  the  greatell  obftacle  to  the  attainment 
of  fkill  in  experimental  philofophy. 

To  all  the  purpofes  which  I  have  mentioned  the  blow¬ 
pipe  is  fully  adequate,  when  properly  fupplied  with  air,  and 
applied  to  a  proper  flame :  but  it  appears  .that  the  means 
which  have  hitherto  been  employed  to  accomplilh  thofe  ends 
are  ail  faulty. 

The  mofl;  general  method  is  that  of  fupplying  this  inflru- 
inent  with  the  breath.  In  addition  to  the  well-known  diffi¬ 
culty  of  keeping  up  a  conftant  emiffion  of  air  during  refpira- 
tion,  and  its  injurious  effecl  on  the  lungs  f;  it  may  be  re¬ 
marked,  that  as  the  breath  is  deprived  of  part  of  its  pure  air, 
is  mixed  with  carbonic  acid  gas,  and  loaded  with  moiflure, 
it  is  not  the  mofl:  fit  for  combuflion  and  the  obvious  impof- 
fibility  of  fupporting  a  flame  with  oxygen  gas,  by  this  me¬ 
thod,  is  alfo  worthy  of  confideration. 

Another  way  of  fupplying  the  blow-pipe  with  air,  is  that 
of  affixing  to  it  a  fmall  pair  of  double  bellow's.  A  contriv¬ 
ance  of  this  kind  poflefles  obvious  advantages  over  the  mouth 
blow-pipe;  but,  owing  to  the  pervious  nature  of  the  mate¬ 
rials  of  which  bellows  are  conftru6led,  and  the  difficulty  of 

*  Publifhed  by  order  of  the  Societv. 

f  In  confequence  of  this,  fome  artifts  have  abandoned  tlie 'ufe  of  the 
ijaftrainent. 
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making  their  valves  air-tight^  upwards  of  nine-tenths  of  the 
air  drawn  into  them  efcapes  at  other  places  than  the  proper 
aperture.  A  pair  of  bellows  of  this  kind,  belonging  to  an 
artift  of  this  city,  which  were  confidered  as  unufually  air¬ 
tight,  were  found  to  difcharge  the  complement  of  their  upper 
compartment  in  fix-fourths  of  a  minute,  when  the  orifice  of 
the  pipe  was  open ;  and  in  feven-fourths  of  a  minute  when 
it  was  clofed.  Hence  it  appears,  that  fix-fevenths  of  the  air 
injeHed  into  the  upper,  compartment  efcaped  at  other  places 
than  the  proper  aperture;  and  if  to  this  lofs  were  added  that 
fuftained  by  the  lower  compartment,  the  wafte  would  be 
found  much  greater.  As  in  operating  with  thefe  machines, 
it  is  neceffary  conftantly  to  move  the  foot,  the  operator  can¬ 
not  leave  his  feat;  and,  in  nice  operations,  the  motion  of  his 
body  is  an  inconvenience,  if  not  a  fource  of  failure.  Bellows 
of  this  kind  cannot  be  ufed  for  fupplying  combuifion  with 
oxygen  gas ;  becaufe,  as  this  air  is  only  to  be  obtained  by  a 
chemical  procefs,  the  fmalleft  watte  of  it  is  of  ferious  con- 
fequence;  and  as  there  is  always  a  portion  of  air  remaining;' 
in  them,  even  when  the  boards  are  preffed  as  near  to  each 
other  as  the  folding  of  the  leather  will  permit,  any  fmall  quan¬ 
tity  of  oxygen  gas  which  might  be  drawn  into  them  would 
be  thereby  contaminated. 

It  feems  that  the  only  inftrument  hitherto  ufed  for  the 
fupply  of  combuftion  with  oxygen  gas,  is  the  gafometef  of 
the  celebrated  Lavoifier :  but  this  machine,  although  admi¬ 
rably  calculated  for  the  purpofes  of  that  great  philofopher,  is 
too  unwieldy  and  expcnfive  for  ordinary  ufes. 

Being  fenfible  of  the  advantage  which  would  refult  from 
the  invention  of  a  more  perleH  method  of  fupplying  the  blow¬ 
pipe  with  pure  or  atmolpheric  air,  I  was  induced  to  fearch 
for  means  of  accomplittiing  this  objeH.  Having  obferved 
the  cheapnefs,  ttrength,  and  tightneis,  of  coopers^  vettels,  I 
became  defirous  of  forming  an  apparatus  for  my  purpofe,  by 
means  of  hydroftatic  prett’ure  exerted  within  them.  I  foon 
found  that  this  could  not  be  ettedled  conveniently  without 
the  life  of  leather.  Obliged  to  refort  for  affittance  to  this  ma¬ 
terial,  T  endeavoured  to  apply  it  in  fuch  manner,  as  to  remedy 
the  evils  refulting  from  the  ufe  of  it  in  the  common  kinds  of 
bellow's.  I'he  caui’es  of  thefe  evils  appeared  to  be,  the  open¬ 
ing  of  the  pores  and  joints  of  thefe  inftruments  by  drynefs, 
and  the  tenfion  to  which  they  are  fo  frequently  fubje6fed.  I 
therefore  determined  to  fubjeH  the  leather  which  I  fhould 
ufe,  to  moitture  and  comprelfion.  In  this  I  fucceeded,  and 
derived  the  expected  advantage  from  fuccefs.  The  refult  of 
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my  attention  to  this  fubjed  is  the  production  of  a  machine^ 
of  which  there  follows  an  engraving  and  defcription. 

When  it  was  firft  iliown  to  the  gentlemen  of  the  Chemical 
ISociety,  fome  of  them  beftowed  on  it  the  appellation  of  gafo- 
vieter\  butj  as  etymology  does  not  authorize  this  name^  it 
has  been  changed  for  that  of  hydrojiatic  blow-pipe. 

Fig.  I.  (fee  plate  VI.)  is  a  perfpe6tive  engraving  of  the  hy- 
droftatic  blow- pipe.  Part  of  this  figure  is  made  tranfparent, 
that  the  internal  conftru6tion  of  the  machine  may  be  under- 
ftood  with  the  greater  facility. 

It  confifts  of  a  cafk  A,  whofe  length  is  thirty-two^  and 
whofe  leaft  diameter  is  eighteen  inches.  It  is  divided,  by 
the  partition  B,  into  two  apartments.  The  upper  and  external 
apartment  BA,  is  in  depth  fourteen  inches.  The  lower  and 
internal  apartment  BC,  is  in  depth  fixteen  inches;  and  con¬ 
tains  a  fiieet  and  pipe  of  copper  EE,  D,  which  defeend  into 
it  nine  inches,  forming  two  equal  compartments  of  that 
depth.  The  (beet  and  pipe  of  copper  are  foldered  together 
and  inferted  into  the  partition  B,  as  may  be  obferved  at 
fig.  2;  where  B  reprefents  the  partition,  EE  the  fheet  of 
copper,  and  D  the  pipe.  The  edges  EE  of  the  fheet  were 
Did  down  into  correfponding  joints  in  the  (laves  of  the  cafk 
until  the  partition  attained  its  proper  fituation.  Coopers’ 
flags  were  then  pafied  into  the  joints;  and  the  hoops  were 
driven  on  the  calk. 

OF,  fig.  I.  is  a  pair  of  circular  bellows.  The  bottom  of 
the  cafk  ferves  as  a  bottom  for  thefe  bellows.  In  the  centre 
of  this  bottom  there  is  a  hole,  round  which,  at  the  diftance 
of  one  inch  from  its  centre,  is  a  circular  rim  of  wood.  On 
this  is  nailed  a  valve  opening  upwards,  which  may  be  ob¬ 
ferved  at  B,  fig.  3,  where  there  is  a  tranfparent  engraving  of 
the  bellows.  Under  the  valve  B  may  be  obferved  the  hole, 
and  circular  rim  of  wood,  over  which  it  is  nailed.  C  the  top 
of  the  bellows,  is  a  circular  piece  of  wood,  feven  inches  in 
diameter  and  two  in  thicknefs.  In  its  centre  there  is  a  hole 
one  inch  and  a  half  in  diameter.  Around  this  hole  there 
is  a  circular  rabbet,  in  which  is  nailed  a  valve,  opening  up¬ 
wards.  This  valve,  and  the  rabbet  in  which  it  is  faftened, 
mav  be  feen  under  the  letter  D,  at  the  end  of  the  rod.  There 
is  alfo  in  this  top,  at  the  diftance  of  one  inch  from  its  peri¬ 
meter,  a  circular  dove-tailed  furrow  filled  with  lead,  E.  The 
body  of  the  bellows  F  F,  is  compofed  of  llrong  hofe-leather 
fo  as  to  be  water-tight.  Before  it  was  fixed  to  the  other  parts 
of  the  bellows  its  form  was  that  of  a  hollow  fruftum  of  a 
cone,  of  which  the  perpendicular  and  greatell  diameter  were 

each 
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each  eight  inchres;,  and  whofe  lead:  diameter  was  fix  Inches' 
and  a  half.  It  was  more  eafily  faftened  to  its  appendages 
when  of  this  conical  form  than  if  it  had  been  cylindrical. 
At  the  protuberances  FF^  it  is  diftended  by  two  iron  rings, 
to  which  it  is  fewed  fad. 

FG,  fig.  I,  is  an  iron  rod,  by  means  of  which  the  top  of 
the  bellows  may  be  railed  or  deprefied.  It  pafies  up  through 
the  pipe  D  to  the  handle  G,  which  is  worked  by  the  hand  or 
with  the  foot  by  means  of  the  pendent  dirrup.  An  enlarged 
view  of  this  rod,  and  of  the  contrivance  by  which  it  is  an¬ 
nexed  to  the  top,  may  b6  feen  at  fig.  3  ;  where  GD  repre- 
fents  the  rod,  and  H,  H,  H,  H,  fiat  pieces  of  iron  branching 
from  it.  Thefe  are  fixed  to  the  circular  rim  KK  in  fuch  a 
manner  as  to  include  the  rim  1 1,  of  the  fame  metal,  which 
is  ferewed  fad  to  the  top  of  the  bellows.  Sufficient  room  is 
left -to  allow  the  pieces  H,  H,  H,  H,  and  the  rim  KK,  to 
move  round  without  rubbing  againd  the  included  riin  1 1, 
or  the  top  of  the  bellows. 

A  copper  hood,  with  an  opening  in  one  fide,  may  be  ob- 
ferved  at  L,  fig.  3.  The  rod  GD  is  pafied  through  the  centre 
of  this  hood,  until  the  flat  pieces  of  iron  H,  H,  H,  H,  come 
in  contadf  with  the  flat  part  of  it.  The  hole  in  the  centre  is, 
then  luted.  The  hood  may  be  feen  in  its  proper  fituatioii, 
at  F,  fig.  I. 

HI,  fig.  3,  is  a  fu6flon-pipe  half  an  inch  in  diameter. 
It  pafles  under  the  cafk  in  the  diredtion  of  the  dotted  lines 
at  C,  and  turns  up  into  the  hole  in  the  bottom  of  the  bel¬ 
lows.  This  hole,  which  is  of  fuch  a  fize  as  to  fit  the  taper¬ 
ing  end  of  the  pipe,  is  feen  at  fig.  3,  and  has  already  been 
mentioned,  together  with  a  circular  rim  of  wood,  'which, 
being  nailed  round  it,  prevents  the  end  ot  the  pipe  from 
touching  the  valve.  The  fu6lion-pipe  has  a  conical  mouth 
at  I,  into  which  is  inferted  occafionally  the  pipe  J,  fadeiied 
to  the  hofe  and  fyphon  K,  L.  The  hofe  is  made  of  leather, 
diftended  by  hollow  cylinders  of  tin  half  an  inch  in  diameter 
and  one  inch  in  length.  Thefe  were  coated  with  tar,  after 
which  the  leather  was  fewed  over  them 

Fig.  I,  MNO,  m  n  o,  are  pipes  of  delivery,  furnifhed  with 
cocks  at  N,n,  and  conical  mouths  at  0,o.  Each  ot  thefe 
pipes  communicates  with  one  of  the  compartment§  on  each 
fide  of  the  fheet  and  pipe  EE,  D. 

In  the  partition  B,  may  be  obferved  the  pipe  Y,  furnifhed 

♦  This  hofe  may  be  made  very  pevKft  by  tarring,  and  covering  it  with 
leather  a  fecond  time ;  the  feams  of  tht;  fird  and  iecond  coverings  being 
placed  on  oppofite  fides.  Flexible  pipes  thus  prepared  will  be  found  ufe- 
ful  for  many  other  pyrpofes  befides  that  here  meiitioiied. 
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with  a  cock.  Each  end  of  this  pipe  communicates  with  one 
of  the  compartments  above  mentioned. 

P  is  a  table  affixed  to  the  cafk  by  means  of  irons,  which 
are  at  pleafure  (lid  into  or  out  of  ftaples.  One  of  thefe  irons, 
and  its  ftaples,  may  be  feen  near  the  letter  Q.  They  are 
faftened  to  pieces  of  wood  which  run  lengthwife  under  the 
table,  and  which  are  fo  grooved  as  to  fupport  a  block  of  wood 
which  hides  between  them.  Through  this  block  pafies  the 
ferevv  S,  which  hides  backward  and  forward  in  the  opening 
TRV.  The  hand  TV,  which  may  be  obferved  under  the 
lamp,  is  loofely  put  on  this  ferew,  as  a  wheel  is  placed  on 
its  axletree.  It  rifes  and  falls  with  the  ferew  ;  but  is  prevented 
from  turning  round  with  it,  by  the  upright  ftrip  of  wood  T. 

Having  deferibed  the  conftruftion  of  the  liydroftatic  blow¬ 
pipe,  I  proceed  to  an  explanation  of  the  principle  and  man¬ 
ner  of  its  ablion,  and  to  a  detail  of  the  ufes  to  which  it  may 
be  applied. 

Suppofe  that  as  much  water  were  poured  into  the  cafk  A, 
fig.  I,  as  would  fill  the  lower  apartment,  and  rife  above  the 
partition  B,  one  or  two  inches.  Let  fig.  4  be  a  reprefenta- 
tion  of  the  cafk  when  fupplied  with  this  neceffary  quantity 
of  water.  When  the  machine  is  at  reft,  the  top  of  the  bel¬ 
lows,  being  loaded  with  lead,  is  deprefled  as  low  as  the  folding 
of  the  leather  will  permit,  and  the  fmall  fpace  which  re¬ 
mains  in  confequence  of  this  folding,  between  the  top  of  the 
bellows  and  the  bottom  of  the  calk,  becomes  filled  with  wa¬ 
ter,  which  leaks  through  the  upper  valve.  Let  the  bellows 
be  extended  by  depreffing  the  handle  at  a.  The  upper  valve 
will  fhut  tight;  and  a  quantity  of  water  equal  to  the  bulk, 
which  the  bellows  will  gain  by  extenfion,  will  rife -through 
the  pipe  D,  to  the  external  apartment;  and  the  weight  of  the 
atmofphere  being  removed  from  the  top  of  the  valve  in  the 
bottom  of  the  cafk,  the  air  will  prefs  through  the  fudlion- 
pipe  I  H,  lift  this  valve,  and  occupy  the  vacant  fpace  within 
the  bellows.  If  the  hand  be  tlien  removed  from  the  handle, 
the  lead  in  the  top  of  the  bellows  will  again  deprefs  it,  and 
the  air  drawn  into  them,  being  thereby  compreffed,  will  force 
open  the  upper  valve,  and  afeend.  During  its  afeent  it  will 
receive  a  ftrong  lateral  tendency  from  the  hood,  which  will 
make  it  pafs  out  at  the  open  fide  of  the  hood,  into  that  com¬ 
partment  which  is  immediately  over  this  opening;  and  as  by 
turning  the  rod,  this  part  of  the  hood  mav-  be  brought  under 
either  compartment,  fo  the  air  may  be  thrown  into  either  of 
them  ;  and  one  of  them  being  filled  with  one  fpecies  of  gas, 
the  other  may  be  filled  wdth  another  fpecies  :  nor  can  there 
he  any  danger  of  mixture  ;  becaufe,  as  the  pipe  D  is  fhorter 

than 
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than  the  fheet  E  E,  any  fuperabundant  quantity  of  air  which 
may  be  thrown  into  either  compartment  will  pafs  up  the  pipe 
and  efcape. 

In  fig.  4,  the  bellows  are  reprefen  ted  as  nearly  deprefied, 
and  the  air  ilTuiiig  from  the  open  fide  of  the  hood  into  the 
compartment  immediately  over  it,  which  is  about  half  filled 
with  air.  The  other  compartment  is  reprefented  as  being 
completely  full  of  that  fluid.  The  water  is  reprefented  in 
commotion,  that  the  action  of  the  machine  may  be  ftrongly 
marked;  but  the  motion  of  this  fluid  is  in  reality  fo  gentle, 
that  the  regularity  of  a  blafl:  is  not  thereby  perceptibly  af- 
fedted. , 

If  it  be  defired  to  fill  both  compartments  with  one  kind  of 
air,  without  the  trouble  of  turning  the  hood,  by  opening  the 
cock  of  communication  in  the  pipe  Y,  any  air  which  may  be 
thrown  into  either  compartment  will  divide  itfelf  equally  be¬ 
tween  both  of  them. 

It  mufl:  be  obvious  that  the  air  in  the  compartments  on 
each  fide  of  the  fheet  and  pipe  of  copper  EE,  D,  fig.  4,  is 
fubjedl  to  hydroftatic  preflure,  and  that  of  courfe  it  will  pafs 
out  at  the  pipes  of  delivery,  unlefs  ftopt  by  the  cocks.  Thefe 
pipes  are  omitted  in  fig.  4,  but  have  been  already  defcribed, 
together  with  their  cocks,  at  MNO,  mno,  fig.  i. 

The  leather  and  joints  of  the  bellows  are  evidently  fub- 
je(9;ed  to  the  weight  of  a  confiderable  column  of  water;  but 
this  prefllire,  being  external,  tends  to  tighten  them,  and  ren¬ 
ders  this  part  of  the  machine  fo  perfedl,  that  if  the  orifice  of 
the  fudfion-pipe  be  clofed,  it  will  be  found  impoflible  to  raife 
the  top  of  the  bellows,  without  the  immenfe  force  which 
would  be  neceffary  to  produce  a  vacuum  within  them.  This 
would  not  be  the  cafe  if  the  fmalleft  leakage  took  place. 

It  is  now  time  to  give  an  account  of  the  purpofes  to  which 
the  hydroftatic  blow-pipe  may  be-  applied,  and  the  manner 
of  applying  it  to  them. 

This  inftrument  may  be  employed  to  fupply  with  atmo- 
fpheric  air  a  fmall  flame  for  the  various  purpofes  of  the 
mouth  blow-pipe.  To  eftedf  this,  it  is  only  neceffary  to 
place  a  lamp  or  candle  on  the  ftand  TV,  which  is  upheld  by 
the  ferew  S,  fig.  i.  By  raifing  or  lowering  this  ferew,  or  by 
Aiding  backward  or  forward  the  block  through  which  it 
paffes,  the  ftand  may  be  fo  adjufted,  as  that  the  ftraight 
mouth-piece  X  will  juft  enter  the  flame.  The  handle  mull 
then  be  worked  until  the  blaft  obtains  the  proper  ftrength. 
This  generally  happens  when  the  water  has  rifen  above  the 
partition  B  three  or  four  inches..  If  it  flmuld  be  railed  higher, 
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the  blaft  may  be  regulated  by  turning  the  cock  more-or  lefs 
at  N.  ,  ^  ^  , 

When  an  operation  is  to  be  performed  on  a  fubieft  which 
cannot  be  held  over  the  table;  by  fixing  the  fnlafl  hofe.  and 
blow-pipe  ab.  fig:;.  7,  into  one  of  the  conical  mouths  O,  o, 
of  the  pipes  of  deTiverv,  and^  bv  placing  a  lamp  or  candle  on 

the  edge  of  the  table,  an  operator  may,  with  the  fubjedl:  in 

his  hand,  expofe  the  proper  fpot  to  the  flame.  In  this  way 
glafs  matrafl'es  filled  with  liquors  have  been  hermetically 

fealed.  .  -  .  t 

Nothing  can  be  more  fleadv  than  the  ftream  of  air  emitted 
by  this  inlirument.  'I  he  falling  off'  in  prefifure,  arifing  from 
the  defccutof  the  water,  does  not  perceptibly  affedf  the  flame 
In  a  blait  of  fix  minutes  duration  ;  and,  in  the  mean  tinae, 
the  handle  may  be  deprefled  fo  gently,  that  the  moft  ftridt 
obfervation  will  not  d'lfcover  the  leafi  unfteadinefs  to  be  pro¬ 
duced  by  it.  O'q  if  the  machine  be  filled  with  air^  by  open¬ 
ing  the  cock  more  or  lefs,  an  equable  blaft  may  be  fupported 
for  more  than  the  fpace  of  an  hour. 

In  order  to  fupplv  the  enamellers’  lamp  with  air  by  means 
of  the  hydroltatic  blow-pipe,  it  is  only  neceflfary  to  fubfii- 
tute  this  inftrument  for  the  bellows  commonly  ufed  for  this 
purpofe.  There  will  then  be  nothing  novel  in  the  manner 
of  operating,  excepting,  ift,  That  the  relative  fituation  of  the 
flame  and  the  pipe  is  to  be  regulated  by  turning  the  ferew  S, 
dr  by  flidlng  backward  or  forward  the  block  through  which 
it  pafles ;  and,  2dly,  That  in  lieu  of  the  frequent  movement 
of  the  foot,  neceflliry  with  the  common  bellows,  in  the  fpace 
of  one  minute,  and  with  fifteen  ftrokes  of  the  handle,  as 
much  air  may  be  drawn  into  the  hydroftatic  blow-pipe  as 
will  blow  for  one  hour ;  and  as  the  cafk  and  ])ipe3  are  com¬ 
pletely  air-tight,  the  blafl;  may  be  flopped,  or  its  flrength  in- 
creafed  or  diminiflied  at  pleafure,  by  turning  more  or  lefs  the 
cock  of  the  pipe  delivering  the  air. 

The  flame  of  the  enamcllers’  lamp  is  not  iifed  exclufively 
for  the  purpofes  of  the'  artifl  from  w'hom  it  takes  its  name. 
It  is  this  modification  of  the  principle  of  the  blow-pipe  which 
is  applied  to  the  moulding  of  glafs  inllruments.  But  in  heat- 
ing  gkils  with  this  fiaiue,  an  inconvenience  arifes  from  the 
impoffibility  of  expofing  botli  ficles  of  any  fubjedh  to  the  fame 
heat,  uulcfs  it  be  conflantly  turned  round;  for,  if  only  one 
fide  of  a  1  arge  glafs  tube  be  applied  to  the  flame,  the  part 
cxpofcd  to  its  adtion  will  be  fufed  before  the  other  will  be 
foliened,  and  it  it  be  turned  round  conflantly  a  much  longer 
wiU  be  required  to  melt  it.  Indeed  fome  large  tubes  of 
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refra6lory  glafs,  which  are  not  to  be  melted  while  undergoing 
this  rotatory  motion,  niav  be  readily  fufed  in  any  fpot  con- 
itaiitly  expoled  to  the  abliori  of  the  fiame. 

In  order  to  produce  a  flame  which  fliould  be  free  from  the 
inconveniences  jnfl;  defcribed,  I  procured  the  oblong  lamp 
with  two  ^^’icks  W,  X,  Fig.  i.  It  may  be  obferved,  that 
tbefe  wicks  are  fixed  on  two  plates,  which  Aide  in  a  groove, 
in  the  diredfion  of  the  length  of  rhe  lamp.  They  may  there¬ 
fore  be  made  to  approach  to,  or  recede  from  each  other. 
This  lamp  being  as  reprefenled  in  the  eycrfaving  placed  on 
the  little  ftand  T  V,  fo  as  that  one  of  the  wicks  was  before 
the  orifice  of  the  ftraight  mouth- piece,  above  X  ;  the  bent 
blow-pipe  at  W  was  fo  adjufled  to  the  other  wick,  that  when 
they  were  both  lighted,  and  a  blall  pafl'ed  over  them,  their 
flames  met  each  other  as  reprefented  in  the  plate.  The  re¬ 
fill  t  of  th  is  was,  that  a  itiuch  larger  tube  could  be  fufed  by 
the  united  ablion  of  two  flames,  than  could  be  melted  with 
one  of  them  ^  and  the  parts  being  more  equally  heated,  a 
bend  could  be  made  more  regularly,  and  with  lefs  danger  of 
collapfing. 

It  may  be  proper  to  obferve  that  the  machine  reprefented 
in  the  plate  is  nuich  more  complex  and  expenfivc,  than  is 
requifite  for  the  purpofes  of  the  mouth  blow-pipe,  or  ena- 
mellers’  lamp,  flmplv.  But  it  is  expedfed  that  artiits,  avail¬ 
ing  themfelves  of  the  principles  of  the  machine,  will  reject 
thole  appurtenances  which  are  imneccflary  to  their  peculiar 
purpofes 

*  [To  be  continued.^ 


XXXVIT  Memoir  on  the  Fa^ rication  of  Charcoal  \n  the 
Fo^ejl  Benony  near  Jlochelle.  Add^effed  to  the  French 
Council  of  Mines,  Nivofe  30,  Year  10.  By  C.FiEuniALr- 
BELLii¥UjE  t. 

TT' 

TJF/L  of  everv  kind  is  fo  fcarce  in  the  neighbourhood 
of  Rochelle,  that  there  are  few  manufactories  in  that  quar¬ 
ter,  and  none  of  thofe  which  confume  a  large  quantity  of 
that  article  can  be  eftabliflied. .  Wood  is  fold  exceedingly 
dear,  and  there  is  fcarcely  a  quantity  fufficient  for  diltilling 
the  wines  of  the  country. 

The  coft  of  the  machine  reprefi^nted  In  the  plate  was  about  twenty 
dollars;  but  a  rnarhhie  fully  equal  to  the  purpofes  of  the  mouth  blow¬ 
pipe,  or  epamellers’  lamp,  may  be  made  for  one  fifth  of  that  fum. 
f  From  the  Jour7ial'clcs  Maies,  No.  65. 

Q  3  It 


34^  Memoir  on  the  Fahrlcatlon  fif  Charcoal^ 

It  is  no  doubt  to  this  high  price  of  wood,  and  the  neceffity 
cf  deriving  as  much  advantage  as  poffible  from  the  few  fo- 
refts  in  the  neighbourhood,  that  we  are  indebted  for  a 
method  of  fabricating  charcoal  which  feerns  to  be  pra^tifcd 
no  where  elfe.  At  any  rate,  from  the  lilence  refpe^ting  it  in 
the  Colledion  des  Arts  et  des  Me  tiers ,  and  in  La  Nouvelle 
Lncj>  clop  All  e,  and  from  the  furprife  exprefl'ed  by  feveral  per- 
fons  on  feeing,  in  the  market  of  Rochelle,  pieces  of  char¬ 
coal  of  fuch  a  lize  and  length  that  they  could  be  tied  up  and 
tranfported  in  the  form  of  faggots,  there  is  reafon  to  pre¬ 
fume  that  it  is  not  known. 

The  Council  of  Mines,  delirous  to  colleft  every  thing  that 
can  contribute  to  the  fuccefs  of  the  different  eftablifhments 
of  the  republic,  requefted  me  to  make  known  the  procefs. 
What  I  have  been  able  to  collect  on  the  fubje6t  is  as  fol¬ 
lows  : - 

The  charcoal  of  the  forefl;  of  Benon  is  fold  at  Rochelle  25 
or  30  per  cent,  above  the  price  of  every  other  charcoal  fabri¬ 
cated  from  the  fame  kind  of  oak  brought  from  the  neigh¬ 
bouring  departments.  The  wood  of  this  foreft  may  have 
fome  luperiority  over  that  of  others  :  it  grows  (lowly,  is  hard 
and  heavy;  but,  as  it  appears  that  the  fame  means  of  fabri¬ 
cation  are  not  employed  in  other  places,  a  fmall  part  only 
of  the  great  difference  in  the  prices  of  charcoal  can  be 
afcribed  to  this  fuperiority  of  the  wood. 

The  care  taken  to  place  the  furnace  in  the  centre  of  fur¬ 
rounding  walls,  which,  by  checking  the  current  of  the  infe¬ 
rior  air,  renders  the  operation  of  charring  more  uniform  and 
more  perfect,  with  fome  other  circumftances  which  will  be 
mentioned  hereafter,  feem  to  contribute  in  a  fpecial  manner 
to  the  advantage  in  queftion. 

The  heaps  of  wood  which  are  to  be  converted  into  char¬ 
coal,  are  everywhere  almoft  difperfed  throughout  the  forefts, 
and  remain  expofed  to  the  action  of  the  air  in  every  direc¬ 
tion  ;  but  at  Benon  the  charcoal  is  fabricated  in  chambers. 

Thefe  chambers  are  20  feet  fquare :  the  walls,  built  of 
rough  ftones,  united  by  means  of  earth,  are  15  feet  in  height, 
and  are  covered  with  planks  and  tiles,  arranged  in  fuch  a 
manner,  that  between  the  planks  a  fpace  of  two  inches  is 
left,  to  afford  a  free  paffage  to  the  fmoke. 

The  floor  of  the  chamber  is  convex :  a  mafs  of  argillaceous 
earth  riles  in  the  centre  about  fix  or  feven  inches,  having  be¬ 
tween  it  and  the  wall  a  circular  fpace  two  feet  and  a  half  in 
breadth,  and  the  four  corners  free  for  the  fervice  of  the  fur¬ 
nace. 

The  only  wood  employed  is  oak,  known  under  the  name 
6  of 
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<jf  black  oak,  and  very  rarely  white  oak*’.  That  cut  within 
the  current  year  is  ufed,  and  never  that  of  the  preceding. 

The  wood  is  ten,  twelve^  or  fifteen  years  old,  and  the  lower 
part  of  the  tree  is  never  fe}3arated.  It  however,  in  general, 
does  not  exceed  fix  inches  in  diameter.  It  is  cut  into  pieces 
from  three  feet  ei^ht  inches  to  four  feet  in  Ien2:th,  called  bil'- 
lets. 

They  are  placed  uprightj  without  being  f}dit,  refting,  wdth 
the  fide  cut  into  a  fiope  like  the  mouth  of  a  flute,  on  the 
mals  of  earth,  and  in  fuch  a  manner  that  they  all  touch 
each  other;  thofe  at  the  circumference  only  being  a  little  in- 
elined ;  and,  contrary  to  the  general  prahtice  of  thofe  who 
char  wood,  one  flory  only  is  formed.  Care  is  taken  to  mix 
thefe  billets  with  fmall  branches;  but  twigs  are  never  intro¬ 
duced,  except  in  the  centre  of  the  furnace,  merely  to  kindle 
it.  Two  cords  of  wood  are  fometimes  employed  at  one 
timet . 

When  the  furnace  is  conftriufled,  and  is  very  round, 
Hakes,  a  foot  in  height,  are  planted  round  it,  at  the  diftance 
of  half  a  foot :  it  is  then  covered  with  dry  grafs,  ferns  t,  or 
paleines  §,  to  the  thicknefs  of  four  inches  in  every  dire6fion  -; 
and  over  thefe  is  placed  coal  earth  (terre  de  charhomcre)  to 
the  fame  height  on  the  fides,  and  to  the  height  of  15  inches 
on  the  fummit.  In  this  ftate,  there  remains  around  this  fo¬ 
cus,  called  the  furnace^  the  circular  fpace  before  mentioned 
of  about  a  foot  and  a  half  in  breadth. 

The  earth  employed  is  an  argil  mixed  with  calcareous 
earth  :  it  is  never  removed  from  this  inclofure,  where  it  is 
baked  to  fueh  a  degree  that  It  might  be  taken  for  allies,  with 
which  it  is  mixed.  It  is  then  called  terre  de  charboniere. 
In  other  countries,  it  is  known  by  the  name  of frajin  or  fra^ 
Jil, 

Fire  is  applied  in  the  centre  by  means  of  a  light  placed  at 
the  end  of  a  Hick,  introduced  by  a  pafl'age  formed  at  the 
lower  part  of  the  furnace.  The  crevices  are  Hopped  as  foon 
as  they  appear,  and  the  ufual  pradfice  is  followed  in  this  re- 
fpecH,  that  the  fire  may  be  perfedlly  regular. 

When  the  wood  is  charred,  half  a  barrel  of  water  is  thrown 
over  it,  and  then  it  is  covered  to  the  height  of  five  or  fix 

Theft  are  varieties  of  the  quercus  rohur.  In  this  fpecies  are  diftin- 
guiflicd  the  white ^  red^  and  black. 

f  A  cord  is  eight  feet  in  k-ngth,  foyr  feet  in  height,  and  nearly  four 
in  breadth. 

♦ 

J  Pteris  aquiVnia. 

§  A  kind  of  grafs  of  tltc  genus  hromv.^  or  triticum, 

Q  4  inches 
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inches  with  earth  :  it  is  then  fuffered  to  cool  for  a  day,  and 
the  charcoal  is  taken  out.  This  operation  lafts  eight  days  in 
winter,  and  only  four  in  funrmer.  At  the  latter  period  the 
furnace  is  watched  day  and  night. 

The  pieces  of  charcoal  extracted  are  often  three  inches 
and  more  in  diameter,  and  fiifficiently  long  to  be  made  up 
into  bundles,  which  are  tranfported  on  the  backs  of  mules  to 
the  didance  of  five  or  fix  leagues:  the  fmaller  fragments  are 
put  into  lacks. 

This  charcoal,  which  is  very  black,  exceedingly  brilliant, 
and  fonorous,  has  two  qualities  which  caufe  it  to  be  much 
fought  for  in  preference  to  all  others  ;  it  pofleffes  more  acti¬ 
vity,  and  lafts  longer.  It  is  attended  with  the  inconvenience 
of  emitting  an  odour,  but  it  is  well  known  that  this  is  one  of 
the  charadders  of  the  heft  charcoal. 

It  is  preferred  for  the  kitchen,  and  for  ironing  linen.  For 
the  latter  ufe  it  is  put  into  iron  boxes,  called  at  Rochelle 
fiafques.  It  is  employed  alfo  by  blackfmiths  when  they  have 
no  common  coals.  That  in  large  pieces  is  molt  efteemed. 

The  latter  is  fold  at  feven  or  eight  francs  per  cwt,  delivered 
at  Rochelle ;  but  if  the  forch  of  Benon  were  taken  proper 
care  of,  this  price  might  be  diminifl^ed 

This  method  of  making  charcoal  differs  from  that  deferibed 
in  the  CoUetlion  des  Arts  et  des  Metiers^  thofe  of  Brie  and 
Burgundy  mentioned  in  the  Ency  elope  die ,  and  thofe  in  the 
departments  around  Paris. 

iff.  By  the  inclofure  of  walls,  which  muff  fecure  the  fur¬ 
nace  much  better  than  the  hurdles  employed  in  thofe  coun¬ 
tries,  and  which  the  workman  places  when  he  thinks  proper 
on  the  fide  from  which  the  wind  proceeds,  this  inclofure  muff 
render  the  charring  more  uniform  and  more  economical. 

2d.  By  the  care  taken  not  to  referve  for  firewood,  as  is 
done  in  feveral  places,  the  lower  part  of  the  wood,  which,  be¬ 
ing  more  compadf  than  the  branches,  ought  neceffarily  to 
furnilh  better  charcoal. 

3d.  Becaufe  the  pieces  of  wood  are  longer,  and  twice  as 
large  as  thofe  employed  in  the  other  methods,  and  becaufe 
they  are  put  into  the  furnace  without  being  fplit. 

4th.  Becaufe,  inftead  of  railing,  as  ufual,  four  or  five  fio- 
ries,  difpofed  in  the  form  of  a  cone  or  pyramid,  one  only  is 

There  are  reckoned  to  be  eigliteen  furnace  chambers  in  the  village  of 
Benon,  and  one  at  Lalaigne.  The  foreft  ^yas  lo  much  dcOroyt.cl  duting 
the  revolution,  that  at  prefent  no  more  than  fevLii  or  eight  cliainbtrs  aie 
o^cupH.d  It  i'carcely  fupplits  enougli  of  firewood.  No  more  than  20,000 
weight  of  (.haicoal  is  fabricated  on  it.  About  .thirty  or  forty  years  ago 
it  furnifhed  ten  times  as  much. 

conftrudled. 
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conftrucSled,  which  renders  the  a6lIon  of  the  current  of  air 
much  more  moderate,  and  prevents  the  confumption  of  the 
wood,  and  perhaps  of  a  part  of  the  hydrogen,  which  it  is  ef- 
fentially  neceffkry  to  preierve  in  the  charcoal. 

,  5^^*  pradfice  followed  at  Benoii  of  throwing  a  cer¬ 

tain  quantity  of  water  over  the  furnace  when  the  wood  is 
charred.  Ihis  pradfice  is  not  mentioned  in  the  works  al¬ 
ready  allu-ded  to. 

The  forefts  of  Chizai  and  Aiinai,  which,  except  that  of 
Tenon,  are  nearelt  to  Rochelle,  furnilh  charcoal,  which  is  fa¬ 
bricated  aifo  from  pieces  of  wood  of  the  iame  fize,  which  are 
put  into  the  furnace  in  like  manner  without  being  fplit; 
but  the  difference  in  the  choice  of  the  wood,  and  particularly 
in  the  fabrication,  which  takes  place  in  the  open  air,  makes 
.a  difference  of  25  or  30  per  cent,  in  the  price  of  the  char- 
.coal.  1  his  difference  is  fometimes  greater  when  compared 
with  that  of  other  forefts 

In  the  procefs  therefore  here  deferibed,  there  is  a  favingof 
wa)od,  and  at  the  fame  time  the  produdl  acquires  a  greater 
value. 


XXXVIII.  On  the  Northern  Magnetic  Pole  of  the  Earth* 

Jerome  Lalande  *. 

has  been  known  for  more  than  tw^o  centuries,  that  the 
magnetic  needle  does  not  point  exadlly  north,  and  that  its 
.declination  from  that  direction  is  different  in  different  places, 
Hefearches  therefore  have  been  made  to  determine  the  point 
of  the  earth  towards  which  the  magnetic  needle  turns;  and 
this  objebl  engaged  the  attention  ol  Dr.  Halley  in  1683,  of 
Euler  in  1745,  of  Lemoiinier  in  1776,  and  of  Buffon  in 
1788.  About  hve  years  3gp  Mr.  Churchman,  a  native  of 
America,  came  to  Paris  to  induce  government  to  fet  on  foot 
a  voyage  to  the  north  pole,  for.  the  purpofe  of  determining 
the  polition  of  the  magnetig  pole  in  the  north,  in  the  year 
1794  be  publinied  a  work,  in  vvffich  he  propofes  a  theory  by 
which  llie  declination  of  the  magnetic  .needle  can  be  deter¬ 
mined  for  different  periods  and  different  places.  I  endea¬ 
voured  to  compare  it  with  the  lateff  oblervations.  Thofe  of 
which  I  have  already  fpoken  in  the  Connoiffarce  des  Terns  f 
w'ere  made  at  Nootka  Sound  in  48'  36^  north  lat.  and  .129® 
iong.  weft  from  Paris,  in  the  year  1778;  and  the  declina- 

From  the  Conyioijfunce  des  Terns  pour  I' an.  xii, 
f  An.  iv.  p.  213. 
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tion  there  was  19^^  44^  wefl.  In  the  fuppofition  that  the  lines 
of  direction  lie  in  the  planes  of  great  circles^  and  meet  in 
one  point,  I  found  it  to  be  in  77^  4^  north  lat.  Euler  in  the 
Memoirs  of  the  Academy  of  Berlin  places  it  in  75® ;  Le- 
monnier,  in  the  Lois  du  Magnetifmej  in  73°  5  and  BuiFon, 
in  71°;  which  makes  the  differences  to  be  very  fmall.  Eu¬ 
ler  conceived  two  magnetic  poles,  which  are  not  diametri¬ 
cally  oppofite  to  each  other.  The  two  obfervations  which 
form  the  ground  ot'  my  calculation  were  made,  however, 
near  enough  to  the  north  pole  to  enable  us  to  determine  it 
independently  of  the  fouth  pole.  Churchman  places  the 
north  pole  in  the  .  lat.  of  6q°  •,  a  difference  which  would  be 
too  great. 

The  two  obfervations  here  alluded  to  would  give  the  longi¬ 
tude  of  the  magnetic  pole  in  too  doubtful  a  manner,  as  the 
angle  at  the  pole  is  too  obtufe.  I  endeavoured,  therefore,  to 
obtain  an  intermediate  obfervalion,  and  found  that,  in  the 
year  .1770,  at  Norreton,  in  lat.  40°  10'  north,  and  long.  77*^ 
36'  weft  from  Paris,  the  declination  was  3°  8'  From  this 
it  would  follow,  that  the  longitude  of  the  magnetic  pole  is 
35^  from  Paris.  The  year,  however,  of  the  laft 
obfervalion  does  not  correfpond  with  that  of  the  two  former 
ones :  but  the  difference  on  this  account  cannot  be  of  much 
importance. 

At  the  time  of  the  tranfit  of  Venus  over  the  fun’s  difk  in 
1779,  obferved  at  Hudfon’s  Bay,  in  lat.  48'  north,  and 
long.  96°  30'  weft  from  Paris,  the  declination  of  the  magne¬ 
tic  needle  was  found  to  be,  in  that  place,  9°  4i''weftt. 
This  gave  me  for  ihe  longitude  of  the  magnetic  pole  only 
86°  weft  from  Paris.  The  mean  of  the  two  obfervations, 
therefore,  would  be  98^^.  Euler  makes  the  longitude  115°, 
and  Bufibn  100°  weft  from  Paris :  Lemonnier  makes  it  only 
30*^.  But,  as  the  parallel  at  fo  high  a  northern  latitude  is 
only  of  fmall  extent,  a  more  conftderable  difference  in  lon¬ 
gitude  would  have  no  great  influence  on  the  previous  deter¬ 
mination  of  the  true  pofition  of  the  magnetic  pole. 

We  can  therefore  admit  the  given  data  till  a  feries  of 
more  accurate  obfervations  of  the  declination  of  the  mag¬ 
netic  needle,  and  its  variations,  collected  for  different  deter¬ 
minate  places,  fliall  enable  us  to  deduce  from  theni'the  va¬ 
riations  of  the  magnetic  pole.  The  variations  of  the  mag¬ 
netic  declination  have  been  obferved  at  Paris  for  140  years; 
but  as  this  has  not  been  the  cafe  in  A.inerica,  we  ftill  want 
the  proper  data  for  calculating  the  motion  of  the  magnetic 

*  American  Tranfaftions,  p.  117, 
t  Phii.  Tranfattiuns  1769,  p,  4S3, 
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pole:  it.feems  only  to  appear  that  Churchman’s  hypothelis 
correfponds  very  little  with  the  oblervations  which  I  have 
calculated,  and  that  the  northern  magnetic  pole  lies  on  the 
north-weft  coaft  of  Baffin’s  Bay,  nearly  where  the  entrance 
of  Alderman  Jones  is  to  be  fought  for  on  Buache'’«  chart  of 
1782^,  and  where  Ferrer  Maldonado  touched  in  1598^  ac¬ 
cording  to  a  Spanifti  memoir  read  fome  years  ago  in  the 
Academy  of  Sciences  5  which,  however,  feems  to  deferve 
very  little  credit. 


XXXIX.  Of  the  State  of  Vapour  fuhfijiing  in  the  Atmofpher.e^ 
By  Richaiid  Kijiwan,  Efq.  F.R.S,  and  P,R,LA, 

[Concluded  from  p.  143.] 

The  dilatation  of  the  raoifture  contained  in  the  air  has 
been  feparately  examined  by  Mr.  Schmidt,  and  he  has  fhowa 
how  from  it  the  volume  of  air  faturated  with  moifture,  fatu- 
rated,  I  fay,  at  every  degree  of  Reaumur,  may  be  difeovered : 
the  refuits  of  his  experiments  appear  in  the  following  table  of 
the  volume  which  000  meafures  at  32^^  of  air  would  acquire 
if  faturated  with  moijiure  at  each  degree  of  Reaumur  abovffi 
32°,  exprelied  on  Fahrenheit’s  fcale 


Reaum. 

Fahren. 

Expanlive 

Force. 

Reaum. 

Fahren. 

Expanli-v'e 

Force, 

1® 

34-25° 

1010-56 

70*25® 

1122*68 

1010*78 

^  72-5 

1132-35 

3*^75 

1016-45 

74-75 

1142-53 

41- 

1022-21 

20 

.IT 

1152*83 

5 

43 ’25 

1028*58 

79-25 

1164*02 

45A 

1034*97 

'*'•5 

1175*23 

4775 

1040*41 

1 

83-75 

1 1 86 '5  2 

8 

50* 

1048*52 

24 

86* 

1198-59 

.52-35 

1056*26 

25 

88*25 

1211*44 

10 

54-5 

1064*72 

90-5 

1223-65 

5^-75 

1071*28 

28 

92-75 

1279*62 

12 

59* 

1078*52 

95* 

IS77.-09 

61-35 

1087*11 

97-25 

1494*02 

63-5 

109576 

30 

99‘5 

i6i0’02 

^5 

65-75 

1104*46 

101*75 

1725-49 

16 

68* 

1113*21 

32 

104* 

1849*96 

- 

33 

106-25 

1983-42 

*  To  prevent  mi  (takes,  it  muft  be  noted  that  this  table  is  not  meant  to 
exprefs  the  dilatations  of  air  faturated  at  any  particular  degree  of  heat  it 
would  acquire  at  other  fupe.rior  degrees,  but  only  the  bulk  that  1000  parts 
dry  air  at  32°  would  acquire  by  faturation  at  each  higher  degree. 
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Hence  fee  that  airfaturated  with  moidiirc 
at  high  heats  Is  much  more  expanded  than  dry  air  of  the 
lame  temperature,  as  De  Luc  and  general  Hoy  have  alfo  ob- 
ferved  ;  but  in  temperatures  below  dry  air  is  more  di¬ 

latable;  which  probably  induced  Sauffure  to  conclude  it  was 
fo  at  higher  temperatures.  At  54*5  the  ditTerence  is  very 
perceptible;  for  1000  parts  air  at  32^  are  expanded  at 
54*5^5  that  is,  by  22*5'^  above  the  freezing  point  to.  1044*67; 
whereas  1000  parts  of  air  faturated  with  rnoiltare  are  ex¬ 
tended  to  1064*72,  and '  iix  higher  heals,  the  difterences  of 
expanlion  are  incomparably  greater. 

2do.  Hence  it  is  plain  why  inoift  air,  fuch  as  that  of  the 
Weft  Indies,  is  much  more  fuffocating  than  dry  air  of  the 
fame  temperature:  for  1 000  cubic  inches  of  air,  faturated 
with  moifture  at  86"^  of  Fahrenheit,  contain  nearly  76  inches 
of  moifture  which  is  ufelefs  to  refpiratlon. 

3tio.  Thefe  experiments  agree  with  thofe  of  general  Roy  in 
which  fteam  was  introduced  at  hazard;  for  the  general  found 
that  from  32"^  to  32"  each  degree  gave  at  a  mean  2*588,  and 
confequently  thefe  20°  would  expand  1000  inches  to  103  ryh  ; 
and  by  Schmidt’s  experiments,  much  more  accurately  made, 
we  have  1050*33. 

4to.  Schmidt  alfo  obferved  a  peculiarity  in  the  expanfioti 
of  moift  air,  previoufly  noticed  by  Roy;  for  Schmidt  fo’.ind 
that  the  expanfibility  of  air,  faturated  with  moifture,  was 
fmaller  than  the  expanfibility  of  pure  vapour  until  the  167th 
degree  of  Fahrenheit;  but  in  higher  degrees  they  conftantly 
approached  nearer  to  each  other.  And  the  general  obferved 
that  the  mean  rate  of  expanfion,  which  from  132°  to  172^ 
of  Fahr.  was  12  for  each  degree,  did,  from  the  172^  to  the 
192*^,  increafe  to  17*88  for  each  degree,  and  increafed  ftill 
more  after  the  igzd  to  the  boiling  point.  The  fiuggiflmefs 
of  expanfion  of  air,  faturated  with  moifture  at  about  32°,  was 
alfo  noticed  by  the  general;  and  he  hence  concludes  the 
mean  rate  of  expanfion  from  o  to  32^  of  Fahr.  to  be  2*27 
for  each  degree,  which  is  fmaller  than  that  of  drier  air. 

Thefe  variations  of  the  rates  of  expanfibility  of  moift  air, 
faturated  at  difterent  temperatures,  Schmidt  very  juftly  attri¬ 
butes  to  the  variation  of  the  degrees  of  affinity  or  adherence 
of  air  and  vapour  to  each  other  at  different  temperatures.  At 
32°  Fahr.  it  is  very  ftrong,  and  alfo  below  that  degree;  and 
hence  the  ftrong  folvent  power  of  air  colder  than  the  water  it 
adfs  upon,  remarked  by  Richman  :  but  if  both  are  equally 
cold,  very  little  inoiftufe  will  be  taken  up  by  the  air,  as  al¬ 
ready  mentioned :  and  hence  I  have  faid  that  air  dilfolves 
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vapour  when  this  is  in  a  nafcent  flatc.  But  in  heats  above 
167°  or  170^^  air  and  vapour  are  difpofed  to  feparate. 

5to.  Hence  we  may  deduce  the  impoflibility  of  difcovering 
a  co-efficient  univerfally  applicable  to  exprefs  the  rate  of  ex- 
panfion  of  air  in  every  ftate  of  moidure,  as  Tremley  has  well 
noticed.  (See  Saujfure  I'^oy.  aux  Alpcs^  ii.  4to,)  This  muft 
vary  with  the  mean  ftate  of  hygrometers  above  and  below  the 
heights  to  be  meafured  :  and  experiments  of  this  kind  haye 
not  yet  been  made.  De  Luc’s  co-efficient  anfvvers  tolerably 
well  for  very  dry  air,  that  is,  whole  faturability  is  greateft; 
fir  George  Schuckburo;h’s,  for  air  much  moifter;  and  sene- 
ral  Roy’s,  for  air  ftill  moift,  that  is,  whole  faturability  is 
fmalleft.  Hence  each  fucceeds  in  certain  cafes,  and  fails  in 
others.  The  dilatation  or  contraHion  which  air  faturated 
with  moifture  at  any  one  given  degree  of  temperature  receives 
without  the  addition  of  any  more  moifture,  at  anv  hio-hcr 
or  lower  degree  ot  temperature,  has  not  as  yet  been  difeo- 
vered :  for  Schmidt,  who  alone  has  attempted  it,  is  juftly 
diffident  of  the  correHnefs  of  the  table  he  has  given  of  it ; 
and,  in  fatt,  it  is  not  grounded  on  the  indication  of  any- 
known  hygrometer,  and  improperly  fuppofes  the  50Lh  degree 
to  indicate  the  mean  betwixt  the  lowcft  and  fatu ration  ; 
whereas  the  65th  degree  on  Saufllire’s  indicates  that  mean; 
and  98,  and  not  100,  indicates  faturation. 

According  to  Mr.  Watt  (as  ftated  by  De  Luc,  Meteorolo¬ 
gy,  iii,  p.  145)5  thefpeciftc  gravity  of  pure  vapour  is  to  that 
of  air  as  4  to  9.  I  fuppofe  he  compares  it  with  air  at  the 
ufual  denfity  of  30  or  and  at  fome  particular  temperature 
which  is  not  mentioned ;  for  at  high  temperatures  the  differ¬ 
ence  muft  be  much  greater,  as  appears  by  the  foregoing  tables. 

M.  Sauffure  (Hygrometer,  p.  284,)  has  given  us  the  fpe- 
cific  gravity,  not  indeed  of  pure  vapour,  but  of  vapour  dif- 
folyed  in  air,  with  more  precifion;  for  he  tells  us,  imo.  That 
a  cubic  foot  of  perfectly  dry  air  has  its  volume  augmented  by 
-"^th,  when  faturated  with  ten  grains  of  moifture  at  about 
65^  Fahr.  of  heat,  and  barometer  28*77  ir^ches  (Englilh), 

2do.  That  a  cubic  foot  of  pure  or  perfectly  dry  air  of  that 
denfity  and  at  that  temperature  weighs  751  grains  (French) ; 
and  after  diffolving  10  grains  of  moifture,  by  which  it  is  di¬ 
lated  y+th,  this  new  volume  weighs  751  -f  10  =  761  grains  : 
but  a  cubic  foot  of  pure  air,  augmented  by  an  acceffion  of 
i'-4th  of  its  bulk  of  pure  air,  would  weigh  751  -f  -'_75;i  =  . 
765  grains,  that  is  14  grains  more.  Hence  he  infers  that, 
in  this  cafe,  the  fpecific  gravity  of  the  diffolved  moifture  is  to 
that  of  dry  air  as  10  to  14;  for  of  a  cubic  foot  in  the 
one  cafe  weighs  10  grains,  and  in  the  other  14  grains  njearly* 
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But  I  flrongly  furpe6t  that  the  original  experiment,  on* 
which  this  calculation  is  founded,  is  erroneous,  chiefly  by 
reafon  of  the  ftrong  adherence  of  moifture  to  cold  glafs,  as 
will  hereafter  be  feen  in  treating  of  dew.  From  Schmidt^s 
experiments  it  may  be  inferred  that  the  fpecific  gravity  of 
vapour,  diffolved  in  air  at  this  temperature,  is  much  lower 
with  refpe6l  to  that  of  pure  air  than  Sauifure  has  {fated  ;  for 
he  tells  us  that  about  1066  meafures  of  dry  air  in  tempera¬ 
ture  6^^,  would,  if  hiturated  with  moifture  at  that  tempera¬ 
ture,  occupy  the  fpace  of  about  1100  meafures,  and  confe- 
quently  receive  an  augmentation  amounting  to  about  -\d  of 
their  bulk :  now,  transferring  this  ratio  to  the  cubic  foot  in 
SaufTure/s  experiment,  it  appears  that  j\d  of  a  cubic  foot  thus^ 
added  to  the  cubic  foot  of  dry  air  weighs  10  grains;  but 
cubic  foot  of  dry  air,  augmented  by  an  acceffion  of  ^’^d  of 
fimilar  air,  would  weigh  751  -f  23*46  grains,  wdiich  ap¬ 
proaches  nearly  to  Mr.  Watt’s  ratio :  therefore  the  fpecilic 
gravity  of  vapour  diftblved  in  air  at  this  temperature  is  to  that 
of  perfectly  dry  air  as  10  to  23*5  nearly.  It  ftiould  however 
be  recolledfed  that  M.  Sauffure  found  that  a  cubic  foot  of 
dry  air  in  reality  took  up  11  "069  grains  of  moifture  when 
faturated  at  this  temperature,  and  that  it  was  only,  by  way* , 
of  conceftion  to  thofe  again  ft  whom  he  argued,  that  he  ftatei 
the  weight  taken  up  at  10  grains;  then  we  ftiould  have  of 
11*069  to  21*195,  or,  in  round  numbers,  as  ii  to  21,  or  10 
to  *9.  And  it  ftiould  further  be  remarked  that  the  tempe¬ 
rature  is  given  very  loofely,  for  it  is  dated  to  be  from  14  to 
15°  or  16°  of  Reaumur.  See  Hygrometer,  p.  104  and  284. 

Saufllire  has  given  us  a  table,  by  the  help  of  which  the- 
abfolute  quantity  of  vapour  at  any  barometrical  height,  in  a. 
cubic  foot  of  air,  being  known,  the  proportion  and  abfolute 
quantity  in  a  cubic  foot,  at  another  barometrical  height  3*5- 
inches  lower,  may  be  known  from  the  mercurial  height  28*77 
to  that  of  three  inches  and  one-half  nearly. 

This  table  I  here  give,  adapting  it  to  our  meafures. 

Thus,  fuppofiiig  the  abfolute  quantity 
of  diffolved  vapour  at  any  temperature, 
and  barometer  28*77  to  be  10  grains 
per  cubic  foot ;  then  the  quantity  of 
vapour  at  a  height  at  which  a  baro¬ 
meter  would  ft  and  at  25  *1'^  inches 
would  be  10  X  0*9528  :=  9*528,  and 
at  the  height  at  which  a  barometer 
would  ftand  at  feven  inches,  the  quan¬ 
tity  in  a  cubic  foot  would  be  only  10 


'  barometer 

Ratio. 

28*77 

1*0000 

35-17 

0*9528 

21*57 

0*8899 

17-97 

0*8264 

H-37 

0*7629 

10*77 

0*6887 

7*17 

0*6230 

3*57 

0*4311 

^  *6230  tc: 
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heights,  at  which  barometers  would  hand  fo  low,  that  the 
air  is  of  the  fame  temperature  as  the  original  experiment  is 
made  at,  namely  in  this  cafe,  as  it  is  found  at  barometer 
28*77  inches ;  but  fince  in  reality  air  at  great  heights  is  ge¬ 
nerally  much  colder  than  below,  to  afeertain  the  real  pro¬ 
portion  of  vapour  at  thofe  heights  it  will  be  neceffary  to  find 
the  quantity  of  vapour  which  a  cubic  foot  of  air  is  capable  of 
holding  at  that  temperature  barometer  28*77,  and  the  ratio 
which  the  quantity  or  weight  of  vapour  ahfually  found,  bears 
to  the  complement  at  that  temperature.  Then,  2do.  to  find 
the  complement  of  a  cubic  foot  of  air  at  the  temperatur®'. 
which  prevails  at  the  given  barometrical  height,  and  dimi- 
nifh  it  in  the  fame  ratio  in  which  it  was  found  diminilhed 
below ;  and  finally,  diminifh  it  ftill  further  in  the  ratio  which 
that  barometrical  height  demands.  An  example  will  fully 
explain  this  rule. 

Thus  Sauffure  found,  barometer  2S'77  and  thermometer 
Sa'^ofFahr.,  a  cubic  foot  of  air  contained  about  10  grains 
of  moifture  at  Geneva.  Now  the  complement  of  82*^  is 
nearly  15  grains,  and  the  ratio  of  10  to  15  is  y.  Then  at 
Mount  Blanc,  on  the  fame  hour,  the  barometer  flood  at 
and  the  thermometer  at  26*8^:  the  complement  . of  a  cubic 
foot  of  air  at  this  temperature  is  5*3  grains,  which  diminiflied 
in  the  ratio  of  2  to  3  becomes  3*5  ;  and  this,  further  dimi- 
niflied  by  the  ratio  which  the  barometrical  height  of  16' 
inches  demands,  namely  *78  =3*5  ^  *7^  —  ^’7  grains,  by 
obfervation  it  was  found  to  be  1*7  :  the  difference  is  only  one 
grain.  *  Voy.  aux  Alpes,  §  2007.  How  the  temperature  wAich 
prevails  at  thofe  great  heights  may  be  found,  will  be  flrown 
in  the  fequel. 

The  celebrated  Lambert  of  Berlin  (Mem.  Berlin  1772,) 
has  alfo  given  an  eilimate  of  the  proportion  of  vapour  which 
prevails  in  the  atmofphere  at  different  barometrical  heights, 
deduced  from  calculations  founded  on  many  fidlions — fuch 
as  that  of  a  homogeneous  atmofphere,  of  pure  air  diftindl 
from  common  air,  and  an  erroneous  fyllem  of  the  afeent  of 
heat;  yet,  as  it  is  much  eafier  in  its  application,  and  in  the 
inffance  juff  quoted  approaches  very  near  the  truth,  I  have 
calculated  the  refults  of  his  fyflem,  which  is  nothing  more 
than  that  the  quantity  of  vapour  at  different  barometrical 
heights  above  the  earth  is  in  the  ratios  of  the  fquares  of  thofe 
heights^  By  a  homogeneous  atmolphere  it  is  probable  he 
meant  fuch  a  (late  of  the  atmofphere  as  prevails  in  ferene 
unclouded  weather;  and  it  is  certainly  only  in  fuch  an  at^ 
mofphere  that  any  calculation  can  be  inftituted. 
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Table  of  the  Ratios  of  the  Quantities  of  Vapour  at  dif’ereni 
barometrical  Heights,  the  Quantity  at  the  Surface  of  the 
Earth  being  given « 


1  Barometer. 

Ratio  of 
Vapour. 

|- 

j  Barometer. 

Ratio  of 
Vapour 

Barometer. 

Ratio  oS 
Vapour. 

30- 

900 

i  24' 

575 

1  12 
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29'5 
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1  23- 

529 

!  TI 
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841 

22 

484 

10 

100 

38-5 

00 

r— 1 

03 

21 

441 

9 

81 

28- 

784 

i  20 

400 

8 

64 

27-5 

756 

1  *9 

361 

1  7 

49 

27* 

729 

i  38 

324 

!  6 

3^ 

26-5 

702 

i  V 

289 

'  5 

26' 

676 

' 

356 

!  4 

16 

25-5 

650 

!  15 

225 

3 

9 

25' 

625 

!  H 

196 

4 

24*5 

600 

13 

169 

i  I 
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Thus,  in  the  example  laft  quoted,  the  quantity  of  vapour 
in  a  cubic  foot  at  Geneva  being  lo  grains,  barometer  28'77y- 
the  quantity  on  Mount  Blanc,  barometer  i6,  iliould  be  *309^ 

for  as  8277  (  -  2877  )  is  to  256  {—  16  ),  fo  is  10  to  0-309, 
which  diifers  from  the  truth  by  only  0-391  of  a  grain. 

As  vapours  unite  to  air,'partly  through  the  agency  of  heat, 
and  partly  through  that  of  affinity  and  of  eledlricity,  fo  they 
feparate  from  it,  fometimes  from  a  diminution  of  that  degree 
of  heat  which  they  polTeffed  in  their  nafeent  ffate,  fometimes 
from  a  diminution  of  affinity,  and  fometimes  from  an  altera¬ 
tion  in  their  eleofrical  ftate. 

In  their  firft  degree  of  coalefccnce  when  feparated  from 
air,  they  form  aggregates  of  exceeding  minute  particles,  fe¬ 
parated  from  air  by  the  diminution  of  affinity,  and  alfo  from 
each  other  by  eleblrical  atmofpheres :  thefe  aggregates  are  of 
equal  and  often  lower  fpecific  gravity  than  the  air  in  which 
they  are  formed,  and  yet  are  vifible  by  reafon  of  their  opa¬ 
city ;  when  near  the  earth,  they  are  called  fogs,  mifs,  or 
ha^e,  (which  differ  only  in  denfity,)  and  when  at  greater 
heights,  clouds. 

Vapours  iffuing  from  water  or  moiffure  warmer  than  the 
air  to  which  they  unite,  are  foon  cooled  bv  it,  and  thence  in 
great  meafure  difmilTed  :  hence  the  morning  mifts  obferved 
in  fiimmer  and  the  winter  mifts  of  the  colder  regions  :  even¬ 
ing  mifts,  on  the  contrary,  proceed  from  th.e  fuperfaturatioa 
i&t  air  with  vapours  previoufly  diffolved,  arifmg  from  the  fu- 
•  pervciiing 
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pervening  Secreafed  temperature.  The  inferior  ftrata  of  the 
atmofphere  are  fcarce  ever  fuperfaUirated  by  vapours  arifing 
from  water  or  moiftiire  warmer  than  the  air  into  which  they 
afcend ;  for,  before  the  point  of  faturation  can  be  attained, 
their  affinity  to  the  portion  of  air  to  which  they  are  united  is 
weakened,  and  thence  exceeded  by  the  unincumbered  affinity 
of  the  fuperior  ftrata  :  and  this  happens  fucceffively  on  to  the 
higher  regions ;  but  with  diminiflied  a<3;ivity,  by  reafon  of 
the  diminiflied  denfity  of  the  higher  ftrata,  until  their  ulte¬ 
rior  progrefs  is  checked  by  faturation;  but  as  they  are  ftill 
continually  recruited  from  below,  their  quantity  is  at  iaft  fo 
far  increal'ed  that  they  coalefce  into  clouds.  Here  the  pro- 
cefs  recommences ;  for  from  the  furface  of  thefe  clouds  a 
frefh  evaporation  often  takes  place,  which,  after  fome  pro- 
grcfs,  is  again  checked  in  its  turn,  and  clouds  are  formed  at 
a  fuperior  height :  thefe  again  give  room  to  a  further  evapo¬ 
ration,  and  a  new  ftage  of  clouds  is  formed,  until  the  procefs 
is  at  laft  arreftcd  by  the  intenfe  cold  of  the  fuperior  regions. 
But  the  mere  cold  of  congelation  is  not  fufficlent  to  arreft  it; 
for  Bouguer  informs  us  that  clouds  are  formed  12500  feet 
above  the  lower  line  of  congelation,  and  that  ice  itfelf  eva¬ 
porates,  though  cooled,  feveral  degrees  below  the  freezing 
point,  is  well  known.  The  diftance  of  the  particles,  both 
of  air  and  vapour,  from  each  other,  when  fo  far  rarefied  as 
they  muft  be  in  the  fuperior  regions  of  the  atmofphere,  pre¬ 
vents  their  coalefcence  in  any  but  the  extreme  degrees  of 
cold. 

Hence  we  fee  that  in  the  warmer  latitudes  and  feafons  va¬ 
rious  ftrata  of  clouds  may  be  formed  one  above  the  other: 
Mufehenbrooek  attefts  that  even  in  Holland,  in  Auguft  1748, 
bediftindlly  difeerned  three.  Thefe  diftim^t  ftrata,  varioufly 
eledlrified  and  otherwife  circumftanced,  give  occafion  to  va¬ 
rious  phsenomena,  the  detail  of  wffiich  would  here  be  mif- 
placed. 

The  clouds  which  commonly  crown  the  fummits  even  of 
low  mountains,  and  often  announce  rain,  are  caufed  by  the 
near  approach  to  faturation  at  thofe  elevations,  and  its  aftual 
attainment  through  the  evaporation  from  thofe  fummits; 
But  the  fummits  of  .the  loftieft  mountains  ever  crowned  with 
fnow,  are  generally  flrrowded  in  clouds,  from  the  cold  they 
impart  to  the  air  in  contact  with  them,  and  the  lofs  of  elec¬ 
tricity  condudled  away  from  the  vapours  contained  in  that 
air  by  the  mountain. 

The  heights  at  which  the  loweft  clouds  are  formed,  are 
various  in  various  latitudes  and  feafons ;  greater  in  the 
warmer,  and  fmaller  in  the  colder.  In  latitude  54“  in  Cum- 
VoL.  XIV.  No.  55,  R  berland. 
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berland,  Mr.  Crofthwaite  obferved  none  lower  than  270'3 
feet,  and  none  higher  than  3150,  in  the  courfe  of  feveral 
years  But  this  country  being  mountainous,  they  are  pro¬ 
bably  lower  than  in  others  under  the  fame  parallel.  Lam¬ 
bert,  in  Berlin,  latitude  3^^,  in  the  month  of  July  1773, 
found  their  height  7793  feet;  thermometer  65”,- and  the  ba¬ 
rometer  fomewhat  below  its  mean  height  f.  Schuckburgh 
alio  remarks  that  clouds  frequently  retl  below  the  fuminit 
of  Saleve,  whofe  height  is  2831  feet.  Phil.  IVanf.  1777? 
p.  538  ;  and  Gentil,  at  Pondicherry,  latitude  12^,  obferved 
fome  at  the  height  of  IC240  feet.  ii.  Voy.  p.  79. 

The  weight  of  clouds  SauOure  eftimates  at  one-third  or 
one-fourth  of  that  of  the  cubic  foot  of  air  in  which  they  fub- 
liil.  Hygrometer,  p.  270.  When  the  barometer  rifes,  clouds 
are  partly  diliblved,  as  denfe  air  is  a  better  folvent  than  rarer 
air,  and  partly  rife  higher  in  confequence  of  the  increafed 
fpecific  gravity  of  the  inferior  air;  when  the  barometer  falls, 
the  contrary  takes  place. 


XL.  Report,  read  before  the  Corference  of  Mines,  on  the 
Specific  Gravity  of  the  Coals  of  feveral  Mines  of  France’, 
and  on  the  Difierence  in  the  increafe  of  PMume  vjhich  they 
acquire  by  Humedtation,  By  C.  Blavier,  Rngineer 

A  HL  conference  of  mines  had  long  been  fenfible  of  the 
neceffity'of  determining,  with  rigorous  precifion,  the  fpecific 
gravity  of  coals  in  maflls  or  in  large  fragments,  in  order  that 
It  might  be  compared  with  that  of  the  fame  article  as  fold  by 
the  coal  merchants.  This  objebl  was  at  the  fame  time  of 
more  importance,  as  it  would  make  known  what  difference 
humebfation  would  produce  on  the  volume  which  coals  oc¬ 
cupy  in  their  ft  ate  of  drynefs. 

C.  Duhamel  and  Blavier  propofed  to  accomplifti  this 
objedt  in  the  execution  of  a  labour  with  which  they  were 
charged,  in  order  to  confirm  the  difterent  aftertions  already 
^ftablifhed  by  one  of  them,  in  a  memoir  delivered  to  the 
conference  on  the  I2ih  Pluviofe,  year  7. 

I'hefe  eommiftioners  wifhed  to  take  as  a  fixedand  invariable 
bafe,  the  Johd  coal,  or  Inch  as  it  is  when  extra6led  from  the 
mine,  that  they  might  afterwards  proceed  progreffively  to 
that  reduced  to  different  degrees  of  attenuation,  and  particu- 

D’Alton’s  Meteoiological  ObfervatiGns,  p.  41.' 
f  Mem.  Berlin  1773,  p.  44. 

%  F.om  the  Journal  des  Mines,  No,  65. — We  have  infer  ted  this  paper 
as  It  iTiay  furnifti  uiciul  hints  for  fimilar  experiments  on  the  varieties  of 
Mai  in  Britain,  which  are  lb  numerous. 
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Ivifly  tf)  thofe  which  it  experiences  till  the  moment  when, 
it  palTes  into  the  hands  of  the  confumer  :  but  they  were  ob¬ 
liged  to  confine  their  experiments  to  each  of  thofe  kinds  of 
coal  placed  at  their  difpofal  by  the  council,  and  which  were 
tranfrnitted  to  them  directly  by  the  workers  of  the  mines  of 
Creuflbtj  St.  Etienne*  Lataupe-  Labarthe,  Lacomballe,  and 

^  7  he  method  by  which  they  were  able  to  afcertain  the  fpe- 
cific  gravity  was  as  follows  : 

After  bringing  the  different  kinds  of  coal  above  mentioned 
to  the  uniform  fize  of  peafe  or  beans,  by  fifting  them^  and 
having  carefully  picked  out  all  the  earthy  or  fchiftons  parti¬ 
cles,  the  commiffioners  filled  a  decalitre  with  each  of  them^ 
taking  care  to  choofe  thofe  in  the  highefl;  ftate  of  drynefs, 
and  to  pour  them  in  without  any  Ihock,  as  merchants  do 
who  meafure  them  on  the  ground  or  in  their  barges.  The 
weight  of  each  decalitre  being  afcertained,  the  dry  coal  con¬ 
tained  in  the  veflel  was  then  watered  in  fucceffion  without 
fhaking  or  difplacing  it ;  and  this  was  continued  till  the  water 
floated  over  the  furface.  The  coals  thus  moiftened  were  again 
weighed,  and  the  difference  of  weight  indicated  the  fpeqific 
gravity  required,  fince  this  article  is  impermeable  to  water^ 
which  only  fills  up  the  vacuities  left  between  the  grains  of 
the  bruifed  coal  by  their  unking  under  a  greater  or  lefs  ob- 
tLife  angle. 

In  regard  to  the  increafe  of  weight  arifing  from  hnme6la- 
tion,  it  will  be  fufflcient  to  decant  the  fupernatant  liquor ; 
and  the  difference  of  the  two,  weighed  as  above,  expreffed 
this  fecond  refult. 

^  They  then  moiftened  fucceflively,  and  in  different  propor¬ 
tions,  each  kind  of  coal ;  fuffered  the  fuperfluous  water  to 
drain  off  for  a  quarter  of  an  hour;  and,  comparing  the  vo¬ 
lume  of  the  dry  matter  with  that  which  it  occupied  at  dif¬ 
ferent  degrees  of  hume6lation,  were  able  to  dlfcover  the  pro- 
greflive  increafe  or  diminution  by  employing  for  this  purpofe 
a  wire  placed  exa£lly  level  with  the  furface  of  the  veffeh 

The  table  annexed  exhibits  the  feries  of  the  comparative 
experiments:  indicating  for  each  hedfolitre  of  the  kinds  of 
coal  before  mentioned  the  weight  of  that  article  in  its  ftate 
of  drynefs;  that  of  the  water  introduced,  which  may  be 
confidered  as  folid  ;  the  increafe  of  weight  in  the  moiftened 
coals;  the  augmentation  of  its  volume  arifing  from  greater 
or  lefs  hume<fl:ation ;  the  number  of  parts  of  folid  coal  in  a 
hundred  parts  of  dry  coal,  and  the  fpecific  gravity  of  the  latter. 

It  follows,  from  the  labour  of  C.  Duhamel  and  Blavier, 
I  ft.  That  the  increafe  of  weight  is  always  in  the  direct  ratio 
of  the  quantity  of  water  added,  which  itfelf  increafes  accord- 
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ing  to  the  degree  of  the  trituration  of  the  coal,  and  In  the 
inverfe  ratio  of  the  fpecific  gravity  of  the  article.  2d,  That 
the  latter  alfo  is  in  the  inverfe  ratio  of  the  weight  of  the  liquid 
which  the  dry  coal  retains  after  decantation.  3CI,  That  the 
increafe  of  volume  is  the  more  fenhble  as  a  greater  quantity 
of  humeftation  has  been  produced;  and  that  there  exihs  a 
term  at  which  the  addition  of  water  occafions  no  change, 
and  beyond  which  the  volume  decreafes  in  determinate  pro¬ 
portions.  4th,  In  the  laft  place,  that  all  thefe  refults  vary 
not  only  in  regard  to  the  different  kinds  of  coal,  but  even  in 
the  fame  kind  of  coal,  according  to  its  nature,  its  mixture 
with  parts  more  or  lefs  earthy,  and  particularly  its  fize  or 
degree  of  trituration. 

The  mofl:  natural  conclulion  to  be  deduced  from  thefe  ex¬ 
periments  is,  that  in  the  faleof  coals  there  may  be  introduced 
abufes,  which  it  will  be  of  more  importance  to  reform,  as  in 
100  parts  of  dry  coal  there  are  fcarcely  yo  parts  of  folid  coal ; 
and  befides,  it  is  proved,  that  from  humedlation  carried  to  a 
certain  degree,  there  may  refult  an  augmentation  or  diminu¬ 
tion  of  volume  to  the  lofs  of  the  confuiner  or  even  of  the 
merchant  himfelf. 

In  confequence  of  thefe  confiderations,  C.  Duhamel  and 
C.  Blavier,  in  a  report  dated  Pluviofe  8,  year  10,  have  con¬ 
cluded  that  the  fale  of  coals  by  weight  is  attended  with  the 
fame  inconveniences  as  thofe  which  take  place  in  a  deter¬ 
minate  meafure  of  capacity.  They  perfift  in  believing  that 
the  combinations  of  the  two  methods  could  not  be  employed 
but  on  the  fuppofition  of  coal  entirely  dry,  and  yet  by  ex- 
preffing  a  with  that  an  accurate  table  of  the  fpecific  gravities 
of  all  the  coals  in  France,  comparing  them  with  each  other 
in  different  degrees  of  fize  and  hume6lation,  might  be  drawn 
out.  The  refult  would  at  lead;  be  approximative  data,  by 
help  of  which  it  would  be  poffible  to  expofe  the  fhameful 
traffic  of  fome  coal-merchants,  who  alter  the  nature  of  their 
commodity  by  mixtures  more  or  lefs  earthy.  This  labour 
would  be  particularly  important  w^ere  it  accompanied  with 
experiments  proper  for  determining  the  real  value  of  coal  in 
regard  to  the  ule  for  w'hich  it  is  bed  fitted.  It  is  thus,  for 
example,  that  C.  Blavier  has  already  found,  by  repeated 
trials,  that  the  pera  of  Decile  mud  be  felefted  to  heat  rever¬ 
berating  and  evaporating  furnaces  in  preference  to  the  fmall 
coal  of  St.  Etienne ;  while  the  latter,  wffiich  is  fold  in  general 
for  at  lead  a  fourth  more,  may  be  employed  with  advantage 
in  forges  and  in  all  circumdances  where  a  drong  concen¬ 
trated  heat  is  required.  The  mixture  of  thefe  two  kinds  of 
coal,  in  the  proportion  of  four  to  three,  gave  him  an  article 
of  fuel  the  more  valuable,  as,  by  furaifhing  a  more  ardent 
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and  longer  maintained  flame,  there  arifes  to  the  confurner  a 
faviiig  of  more  than  a  fifth,  compared  with  the  ufe  of  either 
of  thefe  taken  feparately.  It  was  with  this  view  that  the  re- 
portet  propofes  to  fnbje<9:  the  different  kinds  of  coals  in  the 
republic  to  experiences,  capable  of  fixing,  in  an  invariable 
manner,  not  only  their  peculiar  ufe  in  commerce  and  m  the 
arts,  but  alfo  the  advantages  which  would  refult  from  mixing 
them  in  certain  proportions. 
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XLT.  Memoir  on  the  Wax-Tree  of  Louifiana  and  Vennfyl- 
<vania.  By  Chaiiles  Louis  Cadet^  of  the  College  of 
^Pharmacy  *. 

A  Number  of  plants_,  fuch  as  the  Croton  fehiferuniy  the 
Tomex  febifera  of  Loureiro,  the  poplar^  the  aider,  the  pine, 
and  feme  labiati,  give  by  deco(?tion  a  concrete  inflammable 
matter,  fimilar,  in  a  greater  or  lefs  degree,  to  tallow  or  wax; 
that  is  to  fay,  a  fixed  oil  faturated  with  oxygen.  The  light 
down,  called  the  bloom  of  fruits,  and  which  gives  a  fil- 
very  appearance  to  the  furface  of  plums  and  other  Itone  fruits, 
is  wax,  as  has  been  proved  by  M.  Prouft.  But  the  tree 
which  furnifhes  this  matter  in  the  greateft  abundance,  and 
w'hich  in  many  refpefts  deferves  the  attention  of  agricuU 
-  turifts,  chemifts,  phyficians,  and  commercial  men,  is  the 
Myrica  oerifera^  or  wax -tree* 

We  read  in  the  Hiftory  of  the  Academy  of  Sciences  for 
the  years  1722  and  1725,  that  M.  Alexandre,  a  furgeon  and 
correfpondent  of  M.  Mairan,  obferved  in  Louifiana,  a  tree 
of  the  fize  of  the  cherry-tree,  having  the  appearance  of  the 
myrtle  and  nearly  the  fame  odour,  and  bearing  a  feed  of 
the  fize  of  coriander.  Thefe  feeds,  of  an  afli-gray  colour, 
contain  a  finall  ofleous  ftone,  pretty  round,  covered  with 
Ihining  wax,  which  is  obtained  by  boiling  the  feeds  in  water. 
This  wax  is  drier  and  more  friable  than  ours.  The  inhabi¬ 
tants  of  the  country  make  tapers  of  it.  M.  Alexandre  adds  : 

This  feed  has  commonly  a  beautiful  lake  colour,  and  on 
being  bruifed  with  the  fingers  they  acquire  the  fame  tint  i 
but  this  takes  place  only  at  a  certain  feafond^ 

The  liquor  in  which  the  feeds  have  been  boiled,  and  frorn 
which  the  wax  has  been  taken,  when  evaporated  to  the  con- 
flflience  of  an  extra6t,  was  found  by  M.  Alexandre  to  be  an 
effeciual  remedy  fbr  checking  the  moft  obftinate  dyfenteries. 

Tfle  advantageous  properties  exhibited  by  this  tree  could 
not  but  induce  fcientific  men  to  make  refearches  for  the  pur- 
q)ofe  of  afeertaining  the  varieties  of  this  vegetable  produdlion, 
and  what  care  was  required  in  its  culture,  ft  was  long  coiir 
fldered  as  a  mere  object  of  curiofity. 

Linneeus,  in  his  Vegetable  Syftetn,  fpeaks  only  of  the 
wax-tree  of  Virginia  {Myrica  cerifera)^  with  leaves  lanceo- 
lated  as  if  indented,  ftem  arborefeent. 

Having  requeited  C.  Ventenat  to  inform  me  how  many 
fpecies  there  are  of  it,  he  replied  that  Ayton  has  diftinguifhed 
two,  viz, 

*  From  the  Annnles  de  CbimiCi  No.  13 1, 
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I  ft,  Myrica  cerifera  angujlifolia^  which  grows  in  Louifi- 
ana.  This  tree  is  delicate,  flowers  with  difficulty  in  our 
green -houies  :  its  feeds  are  fmalkr  than  thofe  of  the  fol¬ 
low]  nor. 

O 

2d,  Myrica  cerifera  latfuUa,  which  grows  in  Pennfylva- 
nia,  Carolina,  and  Virginia.  It  does  not  rife  to  fuch  a  height 
as  the  former,  and  is  perfedfly  naturalized  in  France.  Thefe 
two  MyriceB  are  of  the  family  of  the  diced. 

They  are  both  cultivated  at  the  Mufeum  des  Plantes  and 
in  the  gardens  of  C.  Cels  and  Lemonier. 

C.  Michault  admits  a  third  fpecies  of  Myrica  cerifera,  which 
he  calls  the  dwarf  wax-tree.  C.  Ventenat  thinks  that  wax 
may  be  extra6l€d  from  all  the  Myric^e. 

The  authors  who  have  fpokeit  of  thefe  trees  with  fome  de¬ 
tails  are  C.  Marchal,  tranflated  by  Leferme,  Lepage-Du- 
prat,  and  Tofcan,  librarian  of  the  Mufeum  of  Natural  Hif- 
torv.  A  memoir  inferted  bv  the  latter  in  his  work  intitled 

^  j 

IJ Ami  de  la  Nature,  makes  known  the  manner  in  which 
vegetable  wax  is  colle6led  in  the  colonies. 

“  Towards  the  end  of  Autumn,'"  fays  he,  when  the 
berries  are  ripe,  a  man  quits  his  home,  with  his  family,  to 
proceed  to  fome  iftand,  or  fome  bank  near  the  fea,  where 
the  wax-trees  grow  in  abundance.  He  carries  with  him 
veftels  for  boilino-  the  berries,  and  an  axe  to  build  a  hut  to 
fhelter  him  during  his  reftdence  in  that  place,  which  is  ge¬ 
nerally  three  or  four  weeks.  While  he  is  cutting  down  the 
trees  and  conftruHing  the  hut,  his  children  colle6f  the  ber¬ 
ries  :  a  fruitful  Ihrub  can  furnilh  about  feven  pounds.  When 
the  berries  are  colledled,  the  whole  family  employ  themfelve« 
in  extradling  the  wax.  A  certain  quantity  of  the  feeds  are 
thrown  into  the  kettles,  and  water  is  poured  over  them  in 
fufficient  quantity  to  rife  to  the  height  of  half  a  foot  above 
them.  The  whole  is  then  boiled,  ftirring  the  feeds  from 
time  to  time  and  preffing  them  againft  the  tides  of  the  vef-' 
fels,  that  the  wax  may  more  eafily  be  detached.  A  little 
after,  the  wax  is  feen  floating  in  the  form  of  fat,  which  is 
colletled  with  a  fpoon  and  drained  through  a  piece  of  coarfe 
cloth  to  feparate  the  impurities  mixed  with  it.  When  no 
more  wax  detaches  itfelf,  the  berries  are  taken  out  by  means 
of  a  fldmmer,  and  new  ones  are  put  into  the  water;  taking 
care  to  renew  it  the  fecond  or  third  time^  and  even  to  add 
more  boiling  water  in  proportion  as  it  is  confumed,  that  the 
operation  may  not  be  retarded.  When  a  certain  quantity  of 
wax  has  been  colledled  in  this  manner,  it  is  placed  on  a  piece 
of  linen  cloth  to  drain,  and  to  feparate  the  water  with  which 
it  is  ftill  mixed.  It  is  then  dried,  and  melted  a  fecond  time 
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for  the  purpofe  of  purifying  it,  and  is  moulded  into  the  form 
of  cakes.  Four  pounds  of  the  feeds  give  about  a  pound  of 
wax.  That  which  detaches  itfelf  firft,  is  generally  yellow, 
but  in  the  laft  boilings  it  affumes  a  green  colour,  in  confe- 
quence  of  the  tint  communicated  to  it  by  the  pellicle  with 
which  the  nucleus  of  the  feed  is  covered.’’ 

Kalm,  the  traveller,  fpeaking  of  the  vegetable  wax,  fays 
that  in  countries  where  the  wax-tree  grows,  it  is  employed 
for  making  excellent  foap,  with  which  linen  can  be  perfectly 
waflied. 

Such  was  the  knowledge  naturalifts  had  of  the  myrica,  or 
at  leaft  no  other  obfervations,  as  far  as  I  know,^  had  been 
publiflied,  refpc£ling  it,  when  a  naturalift  gave  me  half  a. 
kilogramme  of  the  vegetable" wax  of  Louifiana.  I  was  dehr- 
ous  to  analyfe  it,  and  compare  it  with  the  w’ ax  made  by  our 
bees,  but  before  I  undertook  this  labour,  I  wiflied  to  be  ac¬ 
quainted  with  the  nature  of  the  flirub,  and  of  the  feeds  of  the 
myrica,  I  faw  this  valuable  produftion  in  the  Jar  din  des 
Plantes^  and  wrote  to  C.  Defliaves,  a  zealous  botanitt,  who 
fuperintends  at  Rambouillet  the  cultivation  of  the  ^ly^nca 
•pennfylv anica^  to  beg  he  would  give  me  a  few  details  on  that 
fubje6t.  He  was  fo  kind  as  to  return  an  anfwer,  accompa¬ 
nied  with  fome  of  the  feeds,  which  I  took  the  earlieft  op¬ 
portunity  of  examining. 

This  feed  is  a  kind  of  berry,  of  the  fize  of  a  pepper-corn  ; 
its  furface,  when  it  is  ripe  and  frefli  is  white,  interfperfed 
with  fmall  black  afperities,  which  give  it  the  appearance  of 
fhagrccn.  When  rubbed  between  the  hands,  it  renders  them 
undtuous  and  meafy. 

If  one  of  thefe  fmall  berries  be  flronglv  prelTed,  it  divefls 
itlelf  ofa  matter  in  appearance  amylaceous,  mixed  with  fmal 
round  grains  like  gunpowder.  The  nucleus,  which  remaiu] 
bare,  has  a  very  thick  ligneous  covering,  and  contains  a  dig 
c  )tyledon  kernel.  By  rubbing  a  handful  of  the  berries  on  a 
hair  ficve,  I  obtained  a  gray  duff,  in  which  I  could  diflin- 
giiifli,  by  the  help  of  a  magnifying  glafs,  the  fmall  brown 
grains  already  mentioned,  in  the  middle  ofa  white  powder. 

I  put  this  powder  into  alcohol,  which  by  the  help  of  a 
gentle  heat,  diffolved  all  the  w’hite  part,  and  left  the  black 
powder,  which  I  col]e6led  a- part.  Water  poured  over  this 
alcoholic  fo|ution,  difengaged  a  fubitance  which  floated  on 
the  lurface  of  the  liquid.  ]  melted  this  fubllance,  and  obtain¬ 
ed  a  yellow  w^ax,  funilar  to  that  brought  me  from  Louifiana, 
This  experiment  w'as  fuffieient  to  prove  that  the  wax  of  the 
myrica  is  the  white  rough  matter  which  envelopes  the  feeds. 
The  black  powder  which  I  feparafed  appeared  to  me  to 

contain 
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contain  a  colouring  principle^  and  I  did  not  defpair  that  I 
fhould  find  in  it  the  beautiful  lake^  nientioned  by  M.  Alex¬ 
andre.  With  this  view,  I  bruifed  firongly  the  powder,  and 
boiled  it  in  a  folution  of  acid  fulphate  of  aliiniine.  I  was 
much  aftonifiied  to  obtain  nothing  but  a  liquor  fcarcely  co¬ 
loured,  and  the  alumine  precipitated  by  an  alkali,  was  only 
flightly  fiained. 

I  took  another  part  of  this  black  bruifed  powder,  and  put 
it  to  infufe  in  alcohol,  I  foon  obtained  a  tinifure  of  the  co¬ 
lour  of  wine  lees  :  on  heating  this  tin£l.ure,  it  became  as  red 
as  a  ftrong  tincture  of  cinchona  or  cachou.  This  refult  in¬ 
duced  me  to  believe  that  the  colouring  principle  was  refinous,, 
but  by  adding  water  I  faw  no  precipitate  formed. 

I  poured  into  this  tin6lure  v/ater  charged  with  fulphate  of 
alumine;  a  flight  precipitate  was  produced  :  a  folution  of  fui- 
phate  of  iron  formed  it  immediately  into  an  ink. 

What  is  the  aftringent  colouring  principle  which  is  not 
foluble  in  alcohol,  which  forms  no  precipitate  with  water, 
and  which  has  fo  little  attra6lion  for  alyimine  ?  To  find  it  a 
feries  of  experiments,  which  the  few  fubftances  I  had  in  my 
pofleffion  did  not  permit  me  to  make,  would  have  been  ne- 
cefiary.  The  aftringent  matter  mentioned  by  M.  Alexandre, 
muft  be  found  in  the  deco6tion  of  the  imbruifed  feeds.  To 
afcertain  this  fa6f,  I  boiled  the  feeds  in  a  filver  veflel.  The 
deco£lion  on  which  a  little  wax  floated,  was  of  a  greenitli 
colour,  with  a  tafte  fomewhat  ftyptic  :  it  precipitated  ferru¬ 
ginous  folutions  black.  Having  heated  it  in  a  very  clean  iron 
veffel,  it  fpeedily  became  black.  To  know  whether  this  pro¬ 
perty  arofe  from  the  gallic  acid  alone,  or  from  tannin,  I 
mixed  a  little  of  the  concentrated  deco6fion  with  a  folution 
of  gelatin,  but  no  precipitate  was  formed. 

It  is  therefore  to  the  pretty  confiderable  quantity  of  gallic 
acid  contained  in  the  feeds  of  the  mvrica,  that  the  virtue  of 
its  extrabf  in  checking  dyfentaries  ought  to  be  afcribed.  In 
this  refpeft,  I  am  of  opinion  that  the  leaves  a'litd  bark  of  the 
tree  would  furnifli  an  extrabf  ftill  more  aftringent  than  the 
berries. 

The  following  are  the  moft  interefting  refults  of  an  exami¬ 
nation  of  the  wax : 

When  extraHed  either  by  decoction  from  the  feeds,  or  by 
folution  of  the  white  powder  in  alcohol  precipitated  by  water, 
this  melted  w^ax  is  always  of  a  yellow  colour,  inclining  to 
ffreen.  Its  confiftence  is  ftroiiffer  than  that  of  the  wax  made 
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by  bees  ;  it  is  dry  and  friable  enough  to  be  reduced  to  pow¬ 
der  ;  in  a  word,  it  is  manifeftly  more  oxygenated  than  wax 
prepared  by  thefe  infeds.  Tapers  made  with  the  wax  of  the 
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myrica  give  a  white  flame  and  a  beautiful  light,  without 
fmoke,  do  not  run,  and  when  new  emit  a  balfamic  odour 
which  the  inhabitants  of  I^ouifiana  confider  as  verv  benefi¬ 
cial  to  the  fick:  when  diftilled  in  a  retort,  it  pafles  in  a 
great  part  to  the  ftate  of  butter.  7'his  portion  is  whiter  than 
it  was  before,  but  it  lofes  its  confiftence,  and  acquires  that 
of  tallow.  Another  portion  is  decompofed,  furnifhes  a  lit-- 
tle  water,  febacic  acid,  and  empvreumatic oil.  A  great  deal 
of  carbonated  hydrogen  gas  and  carbonic  acid  gas  are  difen- 
gaged,  and  there  remains  in  the  retort  a  black  carbonaceous 
Bitumen.  Gommon  wax  v^'hen  diftilled,  exhibits  the  fame 
phsenoniena. 

I  have  already  faid  that  alcohol  diffolves  the  wax  of  the 
myrica,  but  ether  diflblves  it  much  better,  and,  by  the  eva¬ 
poration  of  the  liquid,  it  feparates  in  the  form  of  flalagmites. 
Neither  of  thefe  liquids  deflroy  its  colour.  If  this  wax  be 
boiled  with  dilute  fulphuric  acid,  it  becomes  a  little  whiter, 
but  there  is  no  fenfible  combination  of  the  acid  with  it.  7'he 
yellow  wax  of  bees,  treated  in  the  fame  manner,  did  not 
change  its  colour. 

Oxygenated  muriatic  acid  bleaches  both  kinds  of  waxper- 
fedlly.  The  vegetable  wax,  however,  lofes  its  colour  with 
more  difficulty. 

The  vegetable  wax  diflblves  in  ammonia.  The  folution 
afllimes  a  brown  colour  :  a  part  of  the  wax  beconies  fapona- 
ceous.  The  volatile  alkali  has  much  lefs  adfion  on  the  wax 
of  bees. 

Thefe  two  kinds  of  wax,  when  flrongly  agitated  in  a  boil¬ 
ing  folution  of  cauftic  polafh,  wafli  and  form  a  real  foap, 
as  obferved  by  Kahn  the  traveller.  The  whitcnefs  which 
wax  acquires  by  this  fapouification  is  not  a  new  phienome- 
non.  C.  Chaptal,  in  his  procefs  for  bleaching  by  the  fleam 
of  alkaline  lees,  has  proved  that  the  colouring  principle  of 
vegetables  yields  to_the  adlion  of  alkalies.  Some  chemifls 
afcribe  this  efl'edf  to  the  diredf  combination  of  foda  or  potafh 
with  the  coloured  extrablive  part,  and  a  combination  which 
brings  it  to  a  ftate  almoft  I'aponaceous  and  renders  itfoluble. 

According  to  my  opinion,  the  alkali,  in  this  operation, 
exercifes  over  the  oil  or  wax  a  double  attracfion,  firft  dirccf 
with  the  conftituent  principles  of  the  oil,  then  predifpofing 
and  favouring  the  combination  of  the  oxygen  of  the  atmo- 
fphere  with  oil  or  wax.  1  do  not  know  whether  anv  one  be¬ 
fore  me  ever  entertained  this  idea;  but  it  was  fuggefled  by 
obferving  what  takes  place  when  foap  is  decompofed  by  an 
acid.  The  oil  is  alwavs  concrete  and  more  oxygenated  than 
it  was  before. 
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It  would  be  of  importance  for  the  theory  of  chemiftry  to 
make  foap,  if  pofiible,  in  a  clofeveffel,  and  to  examine  the 
air  afterwards^  or  in  different  gafes  containing  no  oxygen. 

By  decompofing  foap  of  the  myrica,  very  white  wax  is 
obtained ;  but  in  a  particular  tiate^  which  does  not  admit  of 
its  being  employed  for  our  purpofes. 

Litharge,  or  femi- vitreous  oxide  of  lead,  diffolvcs  very  well 
in  the  melted  of  Louifiana.  It  forms  a  very  hard  mafs, 
the  confluence  of  wdiich  may  be  diminifhed  at  pleafure  by 
the  addition  of  a  little  oil.  Jf  the  wax  of  the  myrica,  as  there 
is  reafon  to  think,  retains  a  portion  of  the  aflringent  prin* 
ciple  given  by  a  decodfion  of  the  berries,  the  phyficians, 
perhaps,  wall  find  ufeful  properties  in  topics  made  with  thidi 
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taking  a  general  view  of  what  has  been  here  faid,  it  is 
fecn  that  the  myrica  may  be  of  very  great  fervice  in  the  arts. 
The  w^ax  w'hich  it  furnifhes  is  fufficiently  abundant  to  prove 
an  ample  indemnificaiion  for  the  care  and  expenfe  of  cultiva¬ 
tion,  fince  a  flirub  in  full  bearing  gives  fix  or  feven  pounds 
of  berries,  from  which  a  fourth  of  wax  may  be  extradled. 
This  w'ax  is  of  a  quality  fuperior  to  that  of  bees. 

The  afiringent  principle  of  the  myrica,  extradfed  on  a  large 
fcalc,  may  be  very  ufeful  either  in  medicine  or  in  the  arts. 
Ill  certain  refpedfs  it  may  be  fubfiituted  for  the  gall-nut  in 
dveing,  hat-making,  and  perhaps  in  the  tanning  Ibme  kinds 
of  leather.  The  colouring  principle  feems  to  be  fufficiently 
fixed  to  deferve  fome  attention  ;  and,  if  it  be  true  that  in 
Louifiana  beautiful  lakes  are  made,  from  it,  why  is  it  not 
i^endered  ufeful  in  painting? 

In  a  word,  when  this  wax  becomes  fufficiently  common  to 
Be  fold  at  a  low  price,  great  advantage  might  be  derived  from 
it  in  making  foap. 

The  art  of  bleaching  this  w^ax  requires  alfo  fome  refearches, 
when  it  is  to  be  performed  on  a  large  fcale  with  oeconomy. 
Two  re-agents  prefent  themfelves  to  manufadlurers— the  ful- 
phurie  acid  and  the  oxygenated  muriatic.  But  as  wax  does 
not  .  fink  in  ihefe  liquids,  means  muft  be  found  to  multiply 
the  contadf,  either  by  cutting  tlie  wax  into  fiices  and  be- 
fprinkliiig  it  with  oxygenated  muriatic  acid,  or  fiiutting  it  up 
when  cut  in  this  manner,  in  calks,  into  wdiich  oxygenated 
muriatic  acid  is  introduced. 

I  fiiall  propofe  a  third  method,  which  feems  to  promife  a 
fpeedier  effedL  Place  the  w'ax,  cut  into  fmall  pieces,  in  al¬ 
ternate  ftrata  with  hyper-oxygenated  muriate  of  lime:  wheri 
arranged  in  this  manner,  leave  it  for  fome  time  dry  and  in  con- 
taiT.  The  fall  and  acidulous  water  arc  then  to  be  decompofed  by 
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the  fiilpliuric  acid,  taking  care  to  pour  in  water  gradually,  at 
different  periods,  till  there  is  no  longer  a  fenfible  difengage- 
ment  of  muriatic  gas.  A  large  quantity  of  water  is  then  to 
be  added,  and  the  mixture  muft  be  ftirred  with  a  rod.  By 
reft,  the  infoluble  fulphate  of  lime  is  precipitated,  and  the 
bleached  wax  will  float  at  the  furface. 

I  {ball  terminate  this  memoir  with  fome  obfervations  on 
the  culture  of  the  myrica. 

C.Defliayes,  to  whom  I  am  indebted  for  the  trials  I 
made,  has  obferved,  for  feveral  years,  the  wax-trees  of  Ram- 
bouillet.  What  he  wrote  to  me  on  this  fubjedt  is  as  fol¬ 
lows  : 

The  Myrica  latifoUa  (Ayton)  is  here  abfolutely  in  its 
native  country  :  it  is  in  the  foil  proper  for  it;  that  is  to  fay, 
in  fandy  and  blackifh  turf.  We  have  fixteen  wax-trees  in 
full  vigour.  They  are  four,  five,  and  fix  feet  in  height ;  one 
male  is  feven  feet.  The  feeds  are  abundant  almott  every  year: 
I  fay  almoft,  becaufe  in  fome  years  they  fail.  The  fruit  in 
general  is  in  that  part  of  the  Englifh  garden  aftigned  to  it. 

The  culture  requires  no  care.  Every  year  a  great  num¬ 
ber  of  flioots,  which  proceed  from  the  roots  of  the  large  trees, 
are  pulled  up.  Thefe  are  fo  many  new  flirubs,  which  are 
then  planted  at  the  diftance  of  a  yard  from  each  other. 

The  feeds  may  be  fown  in  beds  in  the  fpring,  and  then 
tranfplanted  :  but  this  method  is  tedious.  The  myrica  will 
fucceed  wherever  it  finds  a  light  foil,  fomewbat  moift.  How 
many  provinces  are  there  where  the  cultivation,  of  this  fbrub 
would  be  ufefiil,  and  employ  land  almoft  negledlcd  I 

What  advantages  may  not  agriculture  hope  for  from  fuch 
an  acquifition,  fnce  Pruffia  has  fo  long  feen  the  myrica 
ftourifh  in  its  dry,  fandy  plains 

C.  Thiebault,  of  the  Academy  of  Berlin,  gave  me  the  fol¬ 
lowing  interefting  note  on  this  fubjedl : 

^^The  late  M.  Sulzer,  author  of  a  general  didfionary  of  the 
fine  arts,  had  obtained  from  Frederic  the  Great  a  pretty  ex- 
tenfive  piece  of  wafte  land  on  the  banks  of  the  Spree,  at  the 
diftance  of  half  a  league  from  Berlin,  in  a  place  called  the 
Moabites.  However  barren  this  ground,  which  prefented 
only  a  very  thin,  poor  turf,  above  fine  light  fand,  might  be, 
M.  Sulzer  converted  it  into  a  very  agreeable  garden,  w^orthy 
of  a  philofopber.  Among  other  remarkable  things  he  formed 
a  plantation  of  foreign  trees,  confiding  of  five  pretty  long 
alleys  running  eaft  and  weft.  In  thefe  alleys  there  were  not 
two  trees  of  the  fame  kind  following  each  other.  In  the  al¬ 
leys  moft  cxpoled  to  the  north  he  planted  none  but  the  higheft 
trees,  capable  ol  withftanding  the  feverity  of  the  climate. 
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Hence,  in  proceeding  from  the  north  to  the  fouth,  the  firft 
alley  exhibited  trees  of  about  feventy  feet  in  height,  the 
fecond  trees  of  from  twenty- five  to  thirty,  and  fo  on,  in  the 
form  of  an  amphitheatre;  fo  that  all  thefe  trees  had  the  fun 
at  leaft'in  part,  and  the  weaker  were  fheltered  by  the  flronger* 
In  the  mofl  fouthern  alley  I  obferved  a  fort  of  ftirub 
which  rofe  only  tathe  height  of  two  or  three  feet,  and  which 
M.  Sulzer  called  the  wax-tree.  Every  perfoii  vifited  this 
^lley  in  preference  to  the  reft,  on  account  of  the  delicious 
perfume  emitted  by  the  leaves,  which  they  retained  a  very 
long  time. 

C.  Thiebault  then  fpeaks  of  the  method  of  extra^fing 
the  wax.  This  operation  is  the  fame  as  that  defcribed  by 
M.  Alexandre. 

I  have  feen,’^  adds  he,  one  taper  of  this  wax  perfume 
three  chambers  which  compofed  M.  Sulzer’s  private  apart¬ 
ments,  not  only  during  the  time  it  w'as  lighted,  but  even  for 
tlie  reft  of  the  evening:.'” 

The  myrica  cultivated  at  Berlin  w^as,  no  doubt,  more  odo¬ 
riferous  than  that  which  w^e  poft'efs,  the  wax  of  which  does 
not  emit  the  fame  perfume. 

M.  Sulzer  intended  to  make  tapers  of  thi*  wax  not 
bleached,  covered  with  a  coating  of  our  fineft  wax.  The 
heirs  of  this  academician  fold  the  garden,  but  the  wax-trees 
ftill  remain.  They  were  planted  in  1770. 

If  it  h  as  been  found  poffible  to  naturalize  the  myrica  cerl^ 
fera  in  the  north,  why  ftiould  we  negledt  a  vegetable  produc¬ 
tion  fo  valuable,  which  would  certainly  thrive  in  ourfouthera 
departments,  and  which  requires  lefs  care  than  bee-hives. 
The  fuccefsful  trials  which  have  been  made  mult  excite  the 
zeal  of  our  agriculturifts. 

The  government  has  already  encouraged  this  branch  of 
induftry  by  ordering  plantations  of  the  w  ax- tree.  There  are 
nurferies  at  Orleans  and  Rambouillet  which  contain  more 
than  400  Ihrubs.  Refults  fo  fatisfadtory  cannot  be  made 
too  public.  JJfeful  plants  are  always  propagated  ftowly :  a 
barren  but  pi6l;urefque  tree,  an  agreeable  Ihrub,  are  foon 
adopted  through  falhion  :  they  ornament  the  parterres  of 
our  modern  Luculluses  and  the  flower-pots  of  our  Phrynes, 
while  our  indefatigable  agriculturifts  exhauft  themfelves  in 
vain  efforts  to  enrich  our  meadows  wdth  a  new  grafs,  or  to 
fill  our  granaries  with  a  new  nourifliing  grain.  Hie  vulgar, 
through  prejudice,  long  rejedfed  maiz  and  potatoes,  which 
have  been  of  fo  much  fervice  to  our  foldiers  and  to  the  poor. 
The  oak,  which  fed  our  anceftors,  is  no  longer  found  in  our 
forefti.  Let  us,  how'ever,  hope  that  our  agriculturifts  will 
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at  length  open  their  e^:es  to -their  real  interefts ;  and  tha'tj 
laying  afide  their  old  prejudices^  they  will  not  difdain  the 
prefents  which  learned  focieties  are  defirous  to  give  them^ 
and  which  will  conduce  as  much  to  their  advantage  as  to  tho 
glory  and  profperity  of  France. 


XLIi.  Proceedings  of  Leavfied  Societies, 

ROYAL  SOCIETY  OF  LONDON. 

On  the  30th  of  Noveniber,  being  St.  Andrew’s  day,  the 
Royal  Society  held  their  anniverfary  meeting  at  their  apart¬ 
ments  in  Somerfet-place,  when  the  gold  medal  (called  Sir 
Godfrey  Copley’s)  was  prefented  to  William  Hyde  Wol- 
lafton,  M.D.  for  his  various  papers  printed  in  the  Philofo^ 
phical  Tran  fa  61  tons. 

Afterwards  the  Society  proceeded  to  the  choice  of  the 
council  and  officers  for  the  enfuing  year,  when,  on  examin¬ 
ing  the  ballots,  it  appeared  that  the  following  gentlemen  were 
ele6led  of  the  council  : 

Of  the  old  council — The  right  hon.  fir  Jofeph  Banks,  bart. 
K.  B.;  fir  Charles  Blagden,  knt.;  Henry  Cavendifli,  efq, ; 
Edward  Whitaker  Gray,  M.  D. ;  right  hon;  Charles  Gre- 
ville;  right  horf.  fir  AVilliarn  Hamilton,  K.B.;  Rev,  Nevil 
Malkelyne,  D.D.;  George  earl  of  Morton,  K.T. ;  Jofeph 
Planta,  efq,;  Benjamin  count  Rumford  j  Samuel  Wegg,  efq. 

Of  the  new  council — Mark  Beaufoy,  efq.;  Andrew  Don-, 
glas,  efq,;  fir  Martin  Browne  Folkes,  bart. ;  Charles  Hat¬ 
chett,  efq. ;  Everard  Home,  efq, ;  Thomas  Barnard,  lord 
biffiop  or  Limerick ;  William  Marfden,  efq.  ;  Jofeph  de 
Mendoza  Rios,  efq. ;  Francis  earl  of  Moira  ;  William  Hyde 
Wollafton,  M.  D. 

And  the  officers  were — Sir  Jofeph  Banks,  b-art^  prefident^ 
William  Marfden,  efq.  treafurer;  Jofeph  Planta,  efq.,  Ed¬ 
ward  Whitaker  Gray^  M.  D.,  fecretaries. 

Afterwards  the  members  of  the  Society  dined  together,  as 
ufual,  at  the  Crown  and  Anchor  tavern,  in  the  Strand. 

The  TranfaHions  of  the  Society  for  i8o;j  contain  the  fol¬ 
lowing  papers: 

I.  The  Croonian  Le6lure.  On  the  Power  of  the  Eye  to 
adjufi;  itfelf  to  different  Diftances,  when  deprived  of  the  Cryf- 
talline  Lens.  By  Everard  Home,  Efq.  F.  R,  S. — 2.  The 
Bakerian  Le6fure.  On  the  Theory  of  Light  and  Colours. 
By  Thom  as  Young,  M,  D.  F.  R  S,  Profeflor  of  Natural 
Philofophy  in  the  Royal  Inflitution. — 3.  An  Analyfis  of  a 
5  '  mineral 
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tiijneral  Subflaiice  from  North  America,  containing  a  Metal 

hitherto  unkmown.  By  Charles  Hatchett,  Efq.  F.  R.  S, _ 

4*  iV  Defcription  of  the  Anatomy  ot  the  Ornithorhynchus 
paiadoxLis.  By  Everard  Home,  Efq,  F.  R.  S,— On  the 
Independence  of  the  analytical  and  geometrical  Methods  of 
Invehigation ;  and  on  the  Advantc^ges  to  be  derived  from 
their  Separation.  By  Robert  Woodhoufe,  A.  M.  Fellow  of 
Cains  College,  Cambridge.— 6.  Obfervations  and  Experi¬ 
ments  upon  ^^xygenizcd  and  hyper-oxygenized  muriatic  Acid; 
and  upon  fome  Combinations  ot  the  muriatic  Acid  in  its 
three  States.  By  Richard  Chenevix,  Efq.  F.  R.  S.  and  M. 
R.  T.  A-— 7.  Experiments  and  Obfervations  on  certain  dony 
and  metalline  Subftances,  which  at  different  Times  are  faid 
to  have  fallen  on  the  Earth  ;  alfo  on  various  Kinds  of  native 
Iron.  By  Edward  Howard,  Efq.  F,  R.  S. — 8.  Obfervations 
on  the  two  lately  dlfcovered  celeftial  Bodies.  By  William 
Herfchel,  L.  L.  D.  F.  R.  S. — 9.  Defcription  of  the  Corun¬ 
dum  Stone,  and  its  Varieties,  commonly  known  by  the 
Names  of  Oriental  Ruby,  Sapphire,  &c.;  with  Obfervations 
on  fome  other  mineral  Subftances.  By  the  Count  de  Bour- 
non,  F.  R.  S' — lo.Analyfis  of  Corundum,  and  of  fome  of 
the  Subftances  which  accompany  it;  with  Obfervations  on 
the  Affinities  which  the  Earths  have  been  fuppofed  to  have 
.for  each  other,  in  the  humid  Way.  By  Richard  Chenevix, 
Efq.  F.  R.  S,  and  M.  R.  T.  A.— ii.  Defcription  of  the  Ana¬ 
tomy  of  the  Ornithorhynchus  Hyftrix.  By  Everard  Home, 
Efq.  F.  R.  S. — 12.  A  Method  of  examining  refractive  and 
difperfive  Powers,  by  prifmatic  Refteaion.  By  William 
Hyde  Wollafton,  M.D.  F.  R.  S.— 13.  On  the  oblique  Re- 
fradion  of  Iceland  Cryftal.  By  William  Hyde  Wollafton, 
M.  p.  F.  R.  S. — 14.  An  Account  of  fome  Cafes  of  the  Pro¬ 
duction  of  Colours,  not  hitherto  defcribed.  By  Thomas 
Young,  M.D.  F.  R.  S.  F.L.S.  Profeftor  of  Natural  Philo- 
fophy  in  the  Royal  Inftitution. — 15.  On  the  Compofition  of 
Emery.  By  Smithfon  Tennant,  Efq.F.  R.  S. — 16.  Quelques 
Remarques  fur  la  Chaleur,  ct  fur  PAHion  des  Corps  qui 
Pinterceptent.  Par  P.  Prevoft,  Profefteur  de  Philofophie  a 
Geneve,  &c.— -17.  Of  the  Rectification  of  the  Conic  Sec¬ 
tions.  By  the  Rev.  John  Hellins,  B.D.  F.  R.  S.  and  Vicar 
of  Potter’s  Pury,  in  Northamptonftiire. — 18.  Catalogue  of 
500  new  Nebulae,  nebulous  Stars,  planetary  Nebula?  and 
Clufters  of  Stars  ;  with  Remarks  on  the  ConftruCtion  of  the 
Heavens.  By  William  Herfchel,  LL.  D.  F.  R.  S. 

APPENDIX. — Meteorological  Journal  kept  at  the  Apart¬ 
ments  of  the  Royal  Society,  by  Order  of  the  Prefident  and 
Council, 
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Proceedings  during  the  laft  quarter  of  the  year  lO^  conti¬ 
nued  from  our  laft  Number. 

NATURAL  PHILOSOPHT. 

Of  Meteors  fuppofed  to  fall  under  the  form  of  Stones, 

A  great  deal  has  been  faid  of  ftones  which  have  fallen 
from  the  clouds ;  it  was  long  believed  that  this  was  one 
of  the  forms  affumed  by  thunder  in  its  fall  j  they  were  then 
confidered  as  the  product  of  the  explofion  of  certain  lumi¬ 
nous  balls^  which  are  fometimes  obferved.  The  rarety  of 
thefe  phsenomena^  how^ever^  which  has  not  allowed  of  their 
being  feen  at  a  fliort  diftance  by  obfervers  polfefled  of  intel¬ 
ligence,  and  at  the  fame  time  worthy  of  credit,  and  which 
fcems  hitherto  to  have  refervcd  them  for  the  eyes  of  the  vul¬ 
gar,  fo  much  inclined  to  exaggeration,  has  prevented  the 
learned  from  believing,  in  theexiftence  of  thefe  ftones. 

However,  moft  mineralogical  colledlions,  contain  a  great 
number  of  ftones,  to  which  this  origin  has  been  afcribccl. 
They  exhibit  exterior  uniform  charadfers  :  a  fpecific  gravity 
nearly  equal,  and  by  analyfis,  give  the  fame  component  parts, 
among  which  is  nickel,  a  fubftance  rarely  found  at  the  fur- 
face  of  the  earth  ;  and  iron  in  a  metallic  ftate,  which  is  ne¬ 
ver  met  with  in  volcanic  produ£lians,  to  which  thefe  ftones 
in  other  refpedts  feem  to  be  very  analogous. 

Thefe  remarks  have  induced  Mr.  Howard,  and  Count  de 
Bournon,  to  think  that,  however  doubtful  the  fall  of  ftones 
from  the  atmofpheric  regions  may  be,  it  ought  to  be  fubjedled 
to  accurate  examination.  They  have  colledled  the  different 
teftimonies  in  a  paper  read  before  theRoyal  Society  of  London, 
and  C.  Pictet  thought  it  proper  to  prefent  it  to  the  clafs,  that 
the  attention  of  philofophers  may  be  dire6led  to  this  fubjc6l, 
in  order  that  the  phoenomenou,  if  true,  may  be  confirm.ed  ; 
or,  if  only  an  illulion  fupported  by  popular  error,  may  be 
confined  for  ever  to  the  clafs  of  errors. 


CHEMISTRY. 


On  the  Vrufiates  of  Barytes  and  Lime, 

After  the  bafes  of  a  theory  have  been  eftabliftied  on  im¬ 
portant  fadts  well  confirmed,  and  when  by  a  methodical  ar¬ 
rangement  of  the  fcience  they  have  been  diftributed,-  as  we 
may  fay,  into  regions,  the  communications  between  which 
are  knowm,  it  remains  to  review  them  in  detail,  in  order  that 
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all  tne  parts  may  be  carefully  defcribed,  and  that  thefe  parts 
may  be  affigned  to  the  regions  which  they  compofe.  Such^ 
it  appears  is  the  idea  which  may  be  formed  of  the  prefent 
Hate  of  the  chemical  knowledge  of  falts.  Their  general  for¬ 
mation  feems  to  be  well  known^  the  great  divifions  are  well 
cffabiifhed^  and  the  principal  fa<Sls  have  been  exactly  obferv- 
ed  and  claTed;  but  notwithlianding  thefe  fati^fatSlory  labours, 
many  details  are  Hill  unknown  or  imperfedl.  Hence  the 
tefearches  of  the  chemifts  of  the  inftitute  during  this  quarter 
have  been  particularly  diredfed  towards  this  objed,  and  it 
will^  be  feen  that  they  have  not  been  fruitlefs. 

The  liquor  charged  with  the  colouring  matter  of  Pruffi'aa 
blue,  having  manifefted  the  property  of  taking  metals  from 
their  folvents,  without  producing  a  decompofition  of  the  falts 
with  an  alkaline  or  earthy  bafe,  the  phceiiomenon  of  the  pre¬ 
cipitation  of  barytes  had  been  confidered  as  an  indication 
of  the  metallic  nature  of  that  fubftance,  which  could  not  be 
reduced  to  a  metallic  Hate,  becaufe  it  had  a  greater  affinity 
for  oxygen  than  carbon.  The  moH:  celebrated  chemills  had 
adopted  this  opinion,  others  had  announced  that  precipita¬ 
tion  did  not  take  place.  Mr.  William  Henry  thus  main¬ 
taining  that  pruffiates  perfedlly  purified  did  not  produce  any 
precipitation,  confirmed  himfelf  the  firft  obfervations  of 
Bergman  and  Lavoifier,  and  announced  that  there  was  formed 
by  double  affinity  a  real  pruffiate  of  barytes.  C.  Guyton, 
having  long  obferved  that  pruffiate  of  lime  was  decompofed 
by  carbonate  of  potaffi,  made  ufe  of  this  experiment,  and 
thofe  of  Mr.  Henry,  to  fix  the  theory  of  thefe  phzenomena  ; 
and,  inftcad  of  concluding,  like  the  Englifh  chemift,  that  ba¬ 
rytes  differs  in  this  refpe^tfrom  other  earths,  and  approaches 
the  nature  of  metals,  he  fliows  that  the  fame  efietl:  takes 
place  with  lime,  flrontlan,  magnefia,  potaffi,  foda,  and 
even  ammonia,  and  confequently  that,  in  all  thefe  cafes, 
there  is  nothing  but  the  necelfary  refult  of  the  concurrence  of 
feveral  divcllent  forces. 

1  On  Mercurial  Salts, 

After  treating  different  oxides  of  mercury,  as  already  men* 
tloned  in  his  memoir,  C.  Fourefoy  continued  to  read  an  ac¬ 
count  of  his  labour  during  the  laft  quarter,  In  this  fecond 
part  he  employed  Iiimfeijf  on  the  fulphates  and  nitrates  of 
mercury ;  a  very  complex  kind  of  compounds,  exceedingly 
variable,  the  charadlers  and  properties  of  which  have  been 
examined  by  many  chemifts,  without  their  beihg  able  to  de¬ 
termine  the  real  differences  between  them,  and  particularly 
the  caufe  of  thefe  differences.  The  author  had  already  mad<5 
VoL,  XiV.  N0.55,  thi^ 
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this  kind  of  combination  the  fubje6l  of  his  refearches^  and  in 
1791  communicated  to  the  academy  of  fciences  a  pretty 
long  paper  on  thefe  falts.  He  eftablithed  three  kinds  of 
them,  diftinguithed  by  the  proportions  of  acid  and  oxide^ 
and  he  fliowed  a  difference  between  them,  founded  on  the 
different  dates  of  oxidation  of  the  metal. 

Different  fulphates  are  made  not  only  by  expofing  mercury 
with  fulphuric  acid  to  a  greater  or  lefs  heat,  and  for  a  longer 
or  fliorter time,  but  alfo  by  mixing  this  acid  ora  foluble  ful- 
phate  with  a  nitric  folution  of  mercury,  more  or  lefs  oxi¬ 
dated.  If  the  latter  is  little  oxidated,  a  white  precipitate  of 
fulphate  little  oxidated  is  obtained;  if  it  be  much  oxidated 
a  yellow  precipitate  highly  oxidated  will  be  obtained  ;  ful¬ 
phuric  acid  united  to  two  or  three  parts  of  water  docs  not 
form  fulphate  of  mercury  much  oxidated,  imlefs  it  be  con¬ 
centrated  by  long  and  ftrong  ebullition ;  without  this,  the 
water  added  for  wafliing  does  not  render  the  mixture  yellow, 
and  will  not  make  turbith  mineral.  The  author  gives  the 
proportions  of  the  component  parts,  acid,  oxygen  and  mer¬ 
cury,  of  the  different  neutral  or  acid  fulphates,  little  or  very 
much  oxidated.  Thefe  refultsare  a  fupplement  to  his  labour 
of  1791  on  this  kind  of  mercurial  falts. 

Nitrates  of  mercury  furnifhed  him  with  obfervatlons  ftill 
newer  and  more  important  for  fcience  than  the  fulphates. 
There  are  two  kinds  of  nitrates,  one  much  oxidated,  and  the 
other  little  oxidated.  The  former  is  precipitated,  of  a  gray 
colour,  and  almoft  black  by  alkalies,  and  white  by  fulphates  ; 
with  muriatic  acid  it  forms  mercurius  dulcis.  The  nitrate 
much  oxidated,  refults  from  long  and  ftrong  ebullition,  gives 
no  precipitate  by  muriatic  acid,  it  gives  a  yellow  one  with  ful¬ 
phates,  a  white  one  with  ammonia,  and  an  orange  yellow  one 
with  fixed  alkalies.  Nitric  folutions  of  mercury,  are  often 
mixtures  of  the  two  falts.  That  which  precipitates  by  w'ater 
is  a  folution  of  oxide  much  oxidated,  or  red,  in  concentra¬ 
ted  acid.  When  a  nitric  folution  of  mercury,  little  oxidated, 
is  precipitated  by  a  fixed  alkali,  the  firft  portion  of  the  wdiite 
precipitate,  a  little  coloured,  which  is  obtained,  is  a  nitrate  of 
mercury  infoluble  and  neutral,  formed  by  the  union  of  the 
feparated  portion  of  oxide  with  the  remainder  of  the  folution 
which  is  not  decompofed.  What  is  new  in  this  labour 

is,  the  comparifon  of  the  properties  of  the  nitrite  of  mercury 
with  thofe  of  the  nitrate.  Almoft  all  folutions  contain  more 
or  lefs  of  the  former  of  thefe  falts.  It  is  prepared  by  making 
nitrous  gas  pafs  into  nitric  folutions,  which  greedily  abforb 

it.  Super- oxidated  nitrate  abforbs  much  more  of  it  than 
the  nitrate  little  oxidated.  The  latter,  nitrite  of  mer¬ 
cury. 
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ciny,  difengages  a  great  deal  of  rutilating  vapour  by  the  ful- 
phuric  and  nitric  acids.  It  tinges  the  fkin  of  a  dark  purple 
colour  :  while  nitrate  very  much  oxidated  dyes  it  blacky  and 
nitrate  little  oxidated^  like  the  nitrite  of  the  fame  nature,  does 
not  change  the  colour  of  animal  matters.  It  retains  longer 
in  the  open  air  its  nature  of  nitrite  than  the  alkaline  nitrites^ 
which  Ipeedily  refume  the  nature  of  nitrates.  Alkaline  ni¬ 
trites,  and  particularly  deliquefcent  nitrites,  may  be  prepared 
without  difficulty  by  impregnating  the  folutions  of  nitrates, 
.See,  with  nitrous  gas,  which  eaffiy  condenfesin  them. 

The  author,  to  terminate  his  labour,  is  to  occupy  himfelf 
with  the  muriates  of  mercury,  of  which  he  has  difeovered  a 
new  kind,  and  with  the  fulphurets  of  the  fame  metal.  It 
would  be  a  pity  that  the  important  and  numerous  functions 
entrufted  to  him,  ffiould  oblige  him  to  difeontinue  thefe  ufe- 
ful  refearches ;  but,  happily  for  the  intereft  of  fcience,  people 
feldom  abandon  a  career  which  they  have  long  purfued  with 
fuccefs. 


On  Aluminous  Sulphates, 

S.  Seguin,  having  been  employed  in  continued  refearches 
on  the  different  ftates  of  the  fulphates  of  alumine,  read  on 
that  fubje6l  a  memoir,  in  which  he  proves  That  the  acid 
fulphate  of  alumine  pure,  that  is  to  fay  when  free  from  thofe 
fubfiances  which  it  is  neceffary  to  add  to  it  in  order  to  make 
it  cryftallize,  does  not,  in  any  cafe,  decompofe  the  muriate 
of  foda — That  alum,  the  caufe  of  the  cryftallization  of 
which  is  the  fulphate  of  potafli,  does  not  experience  decom- 
pofition  from  the  muriate — That  alum,  the  caufe  of  the 
cryftallization  of  which  is  the  fulphate  of  ammonia,  receives 
no  alteration  from  the  muriate  of  foda,  when  it  contains  only 
the  quantity  of  fulphate  of  ammonia  indifpenfably  neceffary 
for  its  cryftallization — Finally,  that  alum,  containing  more 
fulphate  of  ammonia  than  the  quantity  neceffary  for  its  cryf- 
tallization,  is  the  only  fait  which  experiences  alteration  by 
the  muriate  of  foda;  and  that  this  alteration  is  confined 
merely  to  the  decompofition  of  the  fulphate  of  ammonia 
which  it  contains  in  excefs. 

A  New  Triple  Salt, 

There  refults  from  the  decompofition  above  mentioned,  on 
the  one  hand  muriate  of  ammonia,  and,  on  the  other,  a 
triple  fait,  compofed  of  fiilphuric  acid,  foda  and  ammonia, 
and  which  had  not  been  before  remarked. 

A  mixture  either  of  the  fulphate  of  ammonia  and  muriate 
of  foda,  or  of  fulphate  of  foda  and  fulphate  of  ammonia, 

S  2,  produces 
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produces  this  triple  fait  in  its  full  purity.  In  the  fird  of 
thelc  two  cafes,  the  affinity  of  the  fulpliate  of  ammonia  for 
the  fulphate  of  foda  oppofes  the  total  and  generall}^  admit¬ 
ted  decompofition  of  the  fulphate  of  ammonia  by  the  muriate 
of  foda.  'I  his  triple  fait  a6ls  a  diftinguiffied  part  in  tlie  fa¬ 
brication  of  fai  ammoniac  ;  it  cryttallizes  regularly  ;  does  nol 
efUorefce  in  the  air;  has  a  favour,  at  firlt  pungent,  then 
nightly  bitter ;  is  decompofed  by  foda,  which  transforms  it 
wholly  into  fulphate  of  foda;  decrepitates  in  the  fire,  fwells 
up  in  it,  and  fuffers  to  be  difengaged,  firft  ammonia,  and 
then  aeid  fulphate  of  ammonia,  while  pure  fulphate  of  foda 
remains  at  the  bottom  of  the  veffel. 

A  'New  Poli/Ijing  Rouge, 

Chemifiry,  which  can  contribute  in  fo  etTe<fiual  a  manner 
to  the  improvement  of  the  arts,  does  not  lofe  this  important 
diredlion,  and,  in  this  refpedf,  defeends  to  the  minuteft  de¬ 
tails.  In  confequence  of  a  report  prefented  to  the  Clafs,  .on 
a  rouge  for  poliffiing,  C.  Guyton  communicated  fome  ob- 
fervations  on  ochry  reds  fimilar  to  thofe  of  Almagra  in  Spain, 
and  which,  in  many  cafes,  might  be  fubftituted  for  red 
oxide  of  iron  or'colcotliar.  He  mentioned  as  a  very  ceco- 
nomical  procefs,  and  proper  for  giving  the  laff  poliih  to  tbs 
bardefl  matters,  the  ufe  of  bits  of  old  hat,  whicti,  as  is  well 
known,  are  dyed  with  iron.  By  immerfing  thefe  pieces  of 
hat  for  fome  minutes  in  fulphuric  acid,  the  iron  which  they 
^contain  paffes  to  the  Bate  of  red  oxide,  and  they  then  be¬ 
come  excellent  pieces  for  poliffiing,  and  may  be  ufed  in  the 
flead  of  the  hiiefl  rouge. 

Anahjis  of  ari  Ore  of  Uranium, 

C.  Saee  commimicatcd  to  the  Clafs  the  analvfis  he  made 
of  a  fulphuruus  ore  of  uranium,  of  a  blackifli  brown  colour, 
without  a  rea'ular  form,  and  broup'ht  from  Erbendoch  in 
Saxony. 

This  ore,  which  has  fome  external  relation  to  that  gene¬ 
rally  known  under  the  name  of  fechhlende,  is  however 
diherent  in  its  colour,  which  is  browniffi  and  dull,  and  in 
exhibiting  fome  pyritous  points.  It  contains  iron,  the  pre¬ 
fence  of  which  was  manifefted  by  the  magnet,  after  the  tor- 
rification  necellary  to  difengage  the  fulphur. 

It  refuUs  from  tlie  diffierent  trials  to  which  this  fub fiance 
was  fubjedled  by  C.  Sage,  that  loo  parts  of  it  contain  78  of 
uranium,  so  of  iron,  and  2^  of  fulphur. 

Ihinking,  like  all  thofe  who  poffiefs  any  elevation  of 
mind,  and  a  philgfophicai  fpliit  iu,  oultivating  ihw  feiences. 


Sulphurous  Ore  of  XJranium, — Anatomy, 

that  it  is  more  proper  to  confecrate  the  names  of  men  who 
have  enriched  them  by  their  difcoveries^  than  thofe  of  the  fa¬ 
bulous  deitieS;,  and  great  men  who  refemble  thefe  deities  in  a 
great  many  points,  C.  Sage  widied  that  the  name  of  ui  'anium 
given  to  this  metal  by  the  Germans,  who  call  the  planet  dif- 
covered  by  Herfchel  Uranus,  might  be  changed.  In  ap¬ 
plauding  thefe  motives,  it  will  perhaps  be  found  that  the 
nanies  of  celebrated  men  ought  to  be  affigned  to  thofe  things 
which  have  been  the  particular  obje6ls  of  their  attention, 
and  that  Klaproth,  who  difcovered  this  metal,  has  a  greater 
right  than  any  other  to  dittinguifh  it  by  his  name.  The 
French  feem  conftantly  to  agree  in  giving  the  name  of 
Herfchel  to  the  planet  which  he  brought  from  that  obfcurlty 
under  which  it  had  been  concealed  for  fo  many  ao;es ;  and, 
by  the  effeft.of  the  fame  fentiment  of  juftice,  ihehiaines  of 
Piazzi  and  Olbcrs  will  undoubtedly  remain  to  thofe  difco¬ 
vered  by  thefe  aftronomers. 

Zoologies  and  botanitts  now  confecrate  to  their  mafters 
and  friends  the  genera  or  fpecies  which  they  difcovcrj  and 
mineralogifts  no  doubt  will  foon  follow  their  example.  The 
name  of  Scheele,  lo  juftly  celebrated,  has  already  been  fublli- 
tuted  for  that  ot  tungjlen, 

ANATOMY. 

Artificial  Vreparations  in  IVax, 

The  art  of  imitating  anatomical  preparations  with  wax,  of 
little  ufe  when  applied  to  objecls  eafy  to  be  obtained  by  dif- 
fe^lion,  and  which  may  be  daily  procured,  fuch  as  thofe  of 
the  moil  viiible  parts  of  the  human  body,  becomes  import¬ 
ant  when  applied  to  the  reprefentation  of  things  rare  or  diffi¬ 
cult  to  be  obtained,  fuch  as  the  different  objehfs  of  compa¬ 
rative  anatomy,  or  of  things  accidental  and  tranfient,  as 
monftrofities  and  uncommon  difeafes.  In  the  la(l  place,  it 
is  almoft  indifpenfable  to  make  known  to  pupils  certain  parts 
of  fuch  a  complex  nature,  that  the  demoiiltrator  cannot  de¬ 
velop  the  whole  in  one  diffeftlon. 

It  is  to  this  laft  clafs  that  we  mufl;  refer  the  lymphatic 
veffels.  The  fuccefs  of  inje6ling  them  is  fo  variable  •,  the 
quickfilver  employed  for  that  purpofe  is  fo  inconvenient,  in 
confequence  of  the  fluidity  it  retains ;  in  a  word,  it  is  fo  rare 
that  it  can  be  made  to  penetrate  to  the  laft  ramifications  of 
thefe  veffels,  even  in  one  limb,  that  it  is  only  by  repeating- 
thefe  operations  for  a  long  time,  and  on  a  great  number  oi’ 
fubjetffs,  that  it  has  been  poffible  to  become  acquainted  with 
the  whole  of  this  vafcular  fyftem.  Natural  pieces,  preoared 

S  3  with 
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with  the  greateft  care  and  fuccefs,  foon  alter^  becaufe  th$ 
mercury  abandons  their  upper  parts  to  accumulate  itfeif  in 
the  lower,  the  veflels  of  which  it  dilates  and  ruptures. 
Young  anatomihs  then  cannot,  without  the  affiltance  of  the 
arts  of  imitation,  acquire  elementary  notions  on  this  object. 
The  cafe  is  the  fame  in  regard  to  preparations  of  the  nervous 
fyftem,  though  lefs  difficult  to  be  made  from  bodies,  but 
which,  by  deficcation,  are  foon  rendered  indiftin6l,  and  al- 
moft  ulelefs. 

It  has  long  been  found  that  anatomical  preparations,  exe¬ 
cuted  in  wax,  are  thofe  which  exhibit,  in  the  cleareft  man¬ 
ner,  the  qualities  of  fuch  objects,  namely,  all  their  dimen- 
lions  and  all  their  colours ;  while  other  imitations,  fuch  as 
common  fculptiire,  engraving,  and  even  painting,  befides 
that  they  are  not  of  a  nature  fo  delicate  as  thofe  of  wax, 
cannot  exprefs,  at  the  fame  time,  thefe  two  orders  of  qua¬ 
lities.  Hence  this  method  has  been  exclufively  preferred  to. 
all  others,  and  has  been  employed  to  form  collections  al¬ 
ready  celebrated.  But  feveral  of  them,  while  they  give  us 
reafon  to  admire  the  hand  of  the  artift,  leave  room  fome- 
times  for  regretting  that  it  was  not  direCled  by  the  anato- 
mift  familiarifed  with  all  the  details  of  diireClion. 

The  union  of  thefe  two  kinds  of  talents  in  the  perfon  of 
C.  Laumonier,  affociate  of  the  Inftitute,  has  given  great 
merit  to  three  pieces  which  he  fubmitted  to  the  infpeClion  of 
the  Clafs ;  namely,  a  lower  extremity,  in  which  he  has  re- 
prefented  the  mufcles,  the  fuperficial  veins,  the  extremities 
of  the  arteries,  and  the  lymphatic  veffels ;  a  head,  exhibit¬ 
ing  the  cranium  open,  and  the  brain  covered  on  the  one  fide 
by  the  dura  and  pia  mater,  and  uncovered  on  the  other. 
The  face  and  neck  arc  prepared  in  fuch  a  manner,  as  to  fiiow 
chiefly  the  facial  nerve,  the  eight  pair,  and  the  cervical 
branches.  Another  head,  open  at  the  height  of  the  orbits, 
prefcnts  a  feClion  of  the  pofterior  lobe  of  the  brain,  and  a 
portion  of  the  cerebellum,  cut  above  its  tentorium.  It  was 
prepared  with  a  defign  to  exhibit  the  origin  of  the  great  fym- 
pathetic  nerve,  and  more  particularly  the  cavernous  ganglion, 
difcovered  by  the  author,  and  defcribed  with  all  its  com¬ 
municating  branches  in  the  Journal  de  Fhyjique. 

Thefe  pieces,  executed  by  the  order  of  government  for  the 
School  of  Medicine,  form  a  continuation  of  others  which 
have  been  depofited  there  for  fome  years,  and  which  are  not 
inferior  in  point  of  merit. 
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MEDICINE. 

Chemical  and  Medical  Experiments  on  the  Eiahetes  Mellitus, 

Life,  that  phyfical,  mechanical,  and  chemical  procefs,  fo 
complex,  exhibits  in  its  aberrations,  as  in  its  perfeiSl  accom- 
plifliment,  phtenomena  which  are  as  much  interefting  to  the 
philofopher  as  the  phyfician.  It  is  under  this  double  point 
of  view  that  C.  Nicolas,  alfociate  member  of  the  Inftitute, 
and  profelfor  of  chemillry  in  the  central  fchool  of  Calvados, 
and  Dr.  Guedeville,  have  coiifidered  the  diabetes  mellitus^  or 
the  pthyfuria  faccharina. 

The  prefence  of  the  faccharine  matter,  which,  for  a  long 
lime,  was  found  only  in  the  fugar  cane  [Arundo  facch arif era, 
Linn.),  has,  by  the  labours  of  modern  chemihs,  been  dif- 
covered  not  only  in  many  other  vegetable  fubftances,  fuch  as 
the  mallow,  the  juice  of  the  maple,  beet-root,  &c.  but  alfo 
in  the  mineral  kingdom,  where  C.  Vauquelin  ha§  proved  its 
exittencc  by  his  analyfis  of  the  emerald  and  aigue-marine. 
Some  produ6ls  of  the  analyfis  of  milk  had  fliown  an  ana¬ 
logy  between  it  and  fugar.  Dr.  Willis  remarked,  that,  in 
the  morbid  affedfion  in  queftion,  the  firft  fymptom  of  which 
is  a  fuperabundant  evacuation  of  urine,  this  fiuid  aflfumed  a 
fweet  faccharine  quality,  inftead  of  the  acrid  and  pungent 
favour  which  it  has  in  general. 

C.  Nicolas  and  Dr.  Guedeville,  in  the  courfe  of  their 
pra6tice,  having  met  with  patients  attacked  by  diabetes,  un¬ 
dertook  a  comparative  analyfis  of  the  urine  voided  in  the  dia¬ 
betic  (late  and  in  that  of  health.  They  afcertained,  by  care¬ 
ful  experiments,  the  exiftence  of  the  mucous  faccharine 
matter  in  the  former :  they  extract'd  from  it  acetous  acid 
and  alcohol,  while  in  the  fecond  it  is  not  fufceptiblc  of  fer¬ 
mentation,  either  vinous  or  acid. 

The  memoir  of  C.  Nicolas  and  Dr  Guedeville,  which 
may  be  coiifidered  as  a  complete  treat! (e  on  the  diabetes  mel- 
litus,  contains  a  hiftory  of  the  caufes  aferibed  to  this  difeafe, 
and  the  means  employed  to  combat  it  fince  the  days  of  Hip¬ 
pocrates  to  the  prelent  time;  and  an  exa6f  defeription  of  the 
fymptoms  it  exhibits  at  its  ditferent  ftages ;  the  principal  re- 
fults  of  their  important  labour  on  this  difeafe,  obfervations 
of  which  would  be  lefs  rare  were  it  not  for  the  negligence  of 
many  phyficians,  who  commit  into  the  hands  of  quacks  and 
2mne  dolors  the  unfortunate  patients  attacked  by  it. 

The  principal  caufe  of  the  diabetes  mellitus,  which  feems 
to  be  mofi;  frequent  in  countries  ^'here  cyder,  or  liquors  of 
that  kind,  is  drunk,  is  a  fpafmodic  and  continual  deviation 

S  4  of 


2^0  Trench  'National  Injlitute  ^ 

of]  the  imanimalized  nutritive  juices  to  the  urinary  organ^ 
which  alters  alfo  the  gaftric^  pancreatic,  biliary,  &c.  juices. 
It  feems  to  be  peculiar  to  mufcular  temperaments.  Its  feat 
is  placed  in  the  fyftem  of  digellion  5  and  the  urinary  organ, 
by  the  excefs  of  its  evacuations,  fupplies  the  want  of  other 
ej?cretIons  and  fecretions  which  are  fufpended. 

The  urine  which  pafTcs,  as  already  faid,  has  the  vinous 
and  acetous  fermentation,  gives  alcohol  of  a  difagreeable 
odour,  a  cryftallized  fugar,  the  nature  of  which  is  not  yet 
well  known,  inftead  of  uree^  uric  and  benzoic  acid,  which 
it  ought  to  contain.  Ammoniacal  and  phofphoric  falts  fliow 
themfelves  in  it  only  in  very  fmall  quantity;  the  blood  of 
phtyfuric  patients  is  exceedingly  ferous,  and  contains  fcarcely 
any  ammoniacal  and  phofphoric  falts,  Thefe  phaenomena 
furnifh  the  following  indications 

ift.  To  remove  the  fpafmodic  flate, 

2d,  To  reftore  to  the  nutritive  juices  the  principles  of  aiil- 
malization. 

And,  to  accomplifh  thefe  ends,  to  fele£l  the  food  and  re¬ 
medies  from  fubftances  which  contain  azot  and  phofphoric 
falts,. 

From  thefe  indications  C.  Nicolas  and  Dr.  Guedeville 
have  preferibed  to  the  fubjc6l;s  of  their  different  obfervations, 
an  animal  regimen,  compofed  of  fat  meat  and  milky  beve¬ 
rages,  in  which  phofphate  of  foda  is  diffolved.  As  medi¬ 
cines,  they  employed  boles  formed  with  an  aqueous  extract 
of  opium  and  cinchona;  fometimes  alfo  mufk.  This  treatn 
Tneut  was  attended  vvith  complete  fuccefs 

GEOLOGY. 

Ohfervatlons  7nade  on  the  Summit  of  Mont-Perdu* 

The  beauty  of  fites  exhibited  by  mountains,  and  in  parti* 
cular  the  hope  of  reading  on  thofe  awful  mafles  the  hiftory 
of  the  revolutions  which  they  feem  to  have  witneffed,  or  at 
leaft  of  their  refults,  continually  attra6l  towards  their  fum- 
mits^  thofe  who  have  once  experienced  the  charm  of  thefe 
meditations,  which  might  be  called  antediluvian. 

C.  Ramond,  whofe  particular  fludy  it  has  been  to  make  us 
acquainted  with  the  Pyrenees,  and  particularly  Mont-Perdu, 
has  confirmed  by  a  new  tour,  that  this  mountain  overlooks 
all  the  furrounding  peaks. 

^  Thofe  who  have  feen  Dr.  Rollo’s  and  Mr.  Cruickfhank’s  valuable 
works  on  the  Diabetes  Mellitus,  vvi|l  be  not  a  little  furprifed  to  find  them 
not  even  quoted  in  the  preceding  notice,  though  they  prefent  every  one  of 
tjte  fa0;s  drat  fiave  begn  noticed  in  it  d.s  pew  Ir-r 
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The  ridge  of  it  confifts  of  beds  of  black  marble^  {jllcd  with 
filicedus  nodes,  which  here  and  there  contain  heaps  offliells, 
the  fummit  leems  to  have  none  of  them,  but  they  are  found 
a,  little  further  down,  Thcfe  beds  or  banks,  which  are  p'e- 
nerally  parallel,  follow  the  principle  diredlion  of  the  chain, 
and  are  fubjedl  to  flexions  more  or  lefs  confiderable  on  each 
fide  of  tliis  diredfion.  They  are  almoft  all  vertical,  their 
mean  inclination  being  about  80°  to  the  fouth. 

The  cap  offnow  which  covers  the  peak  is  only  about  fix 
feet  in  thicknefs,  becaufe  the  fleepnefs  of  the  lateral  decli¬ 
vities  does  not  admit  of  its  accumulation  ;  but,  in  parts  w^here 
the  ground  is  lefs  ftcep,  the  thicknefs  of  the  fnow  is  40  or  50 
feet,  and  it  is  more  confiderable  in  the  valleys,  which  catch 
the  fnow  as  it  rolls  down  from  the  furrounding  declivities. 

The  fummit  of  Mont-Perdu  prefented  to  C.  Ramond  two 
plants  of  the  phanerogamia  kind,  the  Aretia  aipina,  Linn,, 
and  the  Saxifraga  retufas ^  Gorian.  Lower  down  he  found 
the  Cerajiinum  alpinuni,  the  Saxifraga  groenlandica^  and  the 
Ranunculus  paniajfifolius ,  He  is  of  opinion  that  it  is  not  the 
height  of  the  peak,  but  the  want  of  earth  proper  for  veo-eta- 
tion,  that  renders  plants  fo  rare  on  the  fummit.  Hefaw 
fcarcely  any  thing  but  a  few  remains  blafted  by  lightning  and 
buffeted  by  the  winds;  and  if,  amidfl;  this  deftrutfion,  occa- 
lioned  by  the  combined  action  of  the  moft  powerful  meteors, 
a  rock  ftill  in  its  place  offered  vegetables  a  firm  fupport,  it 
was  covered  by  turf  and  plants  in  fuch  a  ftate  of  vigour,  as 
proves  that  it  is  neither  the  want  of  air,  nor  the  lownefs  of 
temperature,  that  banifhes  them  from  thefe  regions. 

The  revolutions  which  this  part  of  the  globe  has  experi¬ 
enced  appeared  evidently  to  C.  Ramond,  to  have  been  oc- 
cafioned  by  the  rending  of  the  primitive  mafs,  the  falieiit  and 
re-entering  angles  of  which  are  ftill  fo  entire  and  fo  fliarp, 
that  he  thinks  if  the  caufe  which  disjoined  them  fhould  ope¬ 
rate  exaHly  in  a  contrary  diredlion,  they  would  unite  in  fucli 
a  manner,  that  the  joining  would  be  imperceptible. 

^  Thefe  charadlers,  peculiar  to  the  mafs  of  Mont- Perdu,^^make 
It,  fays  Ramond,  like  an  ifland  of  a  few  leagues  in  extent, 
raifed  by  fome  revolution  on  the  back  of  the  Pyrenees.^" 

GALVANIC  SOCIETy,PAllIS. 

Dr.  Nauche,  prefident  of  the  fociety,  with  the  fenators 
Aboville  and  Lefpinafle,  has  made  a  curious  obfervation, 
which  is  of  fome  importance  on  account  of  the  inferences 
that  may  be  deduced  from  it.  Pie  has  found  that  it  is  pof- 
fible  to  make  a  blind  perfon,  however  great  the  degree  of 
blindiiefs,  to  perceive  very  lively  and  numerous  flaflies  of 
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light,  by  bringing  one  extremity  of  the  voltaic  pile  into  com¬ 
munication  with  the  hand  or  the  foot,  and  the  other  with  the 
face,  the  fkin,  of  the  head  covered  with  hair,  and  even  the 
neck.  There  exifts  a  line  of  demarcation,  beyond  which  no 
fiaflies  take  place. 

Dr.  Nauche  has  alfo  confirmed  with  his  fellow  labourers, 
Tourlet,  Legallois,  Bonnet,  Douffin-'Dubreuil  and  Pajot- 
Lafor^t ; 

ift.  That  reiterated  applications  of  galvanifm,  when  they 
comprehend  the  half  of  the  trunk,  produce  in  the  perfon 
fubjedfed  to  them  great  agitation, many  reveries,  involuntary 
tears,  increafed  fecrction  of  faliva,  an  acid  or  alkaline  tafte,  a 
great  fecretion  of  urine,  an  increafe  of  heat  and  tranfpiration, 
abundant  fweat  in  the  galvanized  parts,  great  dihurbance  in 
theftateof  the  pulfe,  which  is  accelerated,  and  often  imper¬ 
ceptible  at  the  moment  of  the  commotions. 

2d.  That  the  a6lion  of  the  galvanic  fluid  may  be  increafed 
by  drawing  it  off  by  a  fliarp  point,  which  does  not  appear  to 
acb  at  the  moment  of  conta6l. 

He  has  been  able  alfo  to  flimulate  the  organs  feparately, 
by  directing  to  the  nervous  trunks,  which  diftribute  them- 
felves  to  thefe  organs,  or  which  communicate  with  them,  the 
two  extremities  of  the  pile,  of  the  circle  of  cups  or  of  the  gal¬ 
vanic  trough.  He  remarked  that,  by  making  the  application 
a  bath  charged  with  a  faline  folution,  a.  ilvoug  galvanic  batb 
may  be  obtained,  the  efFe(Ts  of  which  are  mild,  and  fome- 
times  more  advantageous  than  thofe  obtained  by  other  pro* 
ceflTes. 

Paris,  Dec.  17th. 

In  the  lafl;  fitting  of  the  Galvanic  foclety,  M.  Robertfon 
repeated  experiments  on  the  combuftion  of  phofphonis  and 
metals,  by  means  of  a  very  large  pile  compofed  of  plates  of 
copper  and  zinc.  M.  Gantherot  announced  that  plafma  is 
a  worfe  condiuTor  of  the  galvanic  fluid  than  iron.  Medical 
applications  were  not  negle6led,  and  among  the  ufeful 
refults  the  following  were  mentioned:  The  cure  of  a  gutta. 
ferena,  with  which  a  domefiic  of  M.  Gillet-Laumoiit,  mem¬ 
ber  of  the  council  of  the  mines,  had  been  afledled,  by  M. 
Nauche,  the  prefident :  of  a  fciatica,  on  the  coachman  of  the 
fecond,  by  M.  Dudanjeon;  and  of  a  palfy  in  the  right  arm, 
by  M.  Pajot-Laforet.  The  fociety  appointed  M.  Laplace, 
Aboville,  Lefpinafle,  Sue,  Dubreuil,  Paroifle  and  Judelot, 
to  make  experiments  at  the  national  eftabhfhment  of  the 
Qumze-Vingts  on  perfons  born  blind. 
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THE  BATAVIAN  SOCIETY  OP  THE  SCIENCES  AT 

KOTTERDAM. 

On  the  of  Anguft,  the  fociety  propofecl  the  following 
new  prize  queftions. 

ift.  What  are  the  phsenonicna  ohferved  in  regard  to 
the  origin  and  progrefs  of  waves,  in  laying  the  foundations 
of  piers,  at  greater  or  lefs  diftances  ?  What  means  have 
from  time  to  time  been  difcovered,  and  tried  with  more  or 
lefs  advantage  to  reftrain  or  to  leflen  the  de(lru6live  confe- 
queiices  of  the  coiirfe  of  the  waves  ?  What  can  be  deduced 
from  thefe  phsenomena,  for  explaining  the  caufe  of  waves; 
and  what  ufe  can  be  made  of  this  knowledge,  to  improve  the 
means  already  adopted  for  fubduing  the  waves,  or  to  render 
them  more  powerful  ? — To  be  anfwered  before  the  ill  of 
March,  1804. 

2d.  What  is  the  reafon  that  the  experiments  in  regard 
to  the  conducing  power  of  bodies  for  caloric,  are  fo  uncer¬ 
tain  and  often  contradidlorv  ?  and  what  is  the  fureft  and 
properelt  method  to  afeertain  the  quantity  of  this  condudting 
power  both  in  folid  and  fluid  bodies? — To  be  anfwered  be¬ 
fore  the  ifl  of  March,  1803. 

The  prize  for  each  quellion  is  a  gold  medal  of  the  value 
of  30  ducats.  The  papers  mull  be  tranfmitted,  poft  paid, 
under  the  ufual  conditions,  to  the  dire<Slor  and  firft  fecretary 
of  the  fociety,  Oliver  Chriftian  Eickma. 

THE  JABLOWNSKY  SOCIETY  OF  THE  SCIENCES  AT 

LEI  PS  I C. 

This  fociety  haspropofed  the  following  prize  queftions  for 
the  year  1803. 

Hijiory. — -An  account  of  the  connection  which  fublifted 
between  the  kingdom  of  Poland  and  the  grand  Duchy  of 
Lithuania,  before  and  after  the  union  eftabliflied  by  the 
alfembly  of  the  States  at  Lublin  in  1 369. 

Natural  Philofophy .-^\\\^onc3\  account  of  the  theory  of 
attraction,  and  the  application  made  of  it  from  the  time  of 
Newton  to  that  of  Laplace. 

Economy. — What  foreign  trees  and  llirubs,  ufeful  on  ac¬ 
count  of  their  fpeedy  growth,  their  duration,  and  their  fitnefs 
for  fire-wood  ;  or  applicable  to  the  purpofes  of  dyeing,  tan¬ 
ning,  or  makina'  furniture,  can  be  cultivated  and  natural¬ 
ized  in  the  German  pleafure-grounds  ? 

The  prize  for  each  will  be  a  gold  medal  of  the  value  of 
24  ducats  ;  and  the  papers  mull  be  tranfmitted,  under  the 
ufual  conditions,  to  profefTor  W^ieland  at  Leipftc,  before  the 
end  of  February,  1803. 
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electoral  academy  of  ment2. 

This  fociety  have  piibliriied  a  new  volume  of  their  trant- 
a6lions,  1799-180^,  large  o6l:avo,  with  plates.  The  con¬ 
tents  arc,  ill.  Chemical  examination  of  fome  foffils,  by 
Tromfdorff.  2d,  Experiments  on  a  proper  method  of  prepar¬ 
ing  cinnabar  in  the  dry  way,  by  Buchenholzen.  3d.  A  view 
of  the  principles  of  the  Derivation  Calculus  of  the  two  French 
analyfts,  Lagrange  and  Arbogart,  with  a  comparifon  be¬ 
tween  it  and  the  Difl'erential  Calculus.  4th  and  5th.  Ho- 
meyer’s  efiay,  which  obtained  the  academical  prize.  6th, 
Obfervation  on  fome  rare  kinds  of  fern,  with  three  plates  by 
Wildenow.  7th.  On  the  Afplenium,  and  fome  plants  of 
the  fame  family,  by  Bernhardi.  8th.  Obfervations  on  ftrip- 
ping  off  the  bark  of  fruit  trees  as  the  means  of  increaling 
their  produce.  9th.  On  the  acfion  of  common  faltpetre 
and  common  fait  on  animal  bodies,  by  Thilow.  loth.  Ex¬ 
amination  of  the  origin  of  harmony,  and  its  progreffive  for¬ 
mation,  with  three  plates,  nth.  Stuffo,  no  deity  of  the 
Thuringians,  by  Wolf.  12th.  Eloge  of  M.  A.  H.  Frank,  by 
Bellerman. 

ROYAL  ACADEMY  OF  SCIENCES  AT  BERLIN. 

The  following  papers  have  been  read  before  the  Society 
fince  the  commencement  of  the  prefent  year: — 

Jan.  7.  A  continued  account  of  the  new  planets,  by  pro-* 
feffor  Bode.  14.  On  the  noble  pride  of  men  of  letters,  by 
the  director  de  Caftillon.  21.  A  paper  on  the  queftion.  To, 
what  extent  were  the  antients  acquainted  with  the  art  of 
painting?  by  counfellor  Hirt.^  28.  A  public  fitting.  M. 
Merian  read  the  eloge  of  Mr.  Selle}  M.  Teller,  the  eloge 
of  M.  von  Wollner;  profeffor  Bode,  a  hiftory  of  the  difeo- 
very  of  the  new  planets ;  profeffor  Klaproth,  an  examina¬ 
tion  of  the  laft  experiments  on  gaivanifm. 

Feb.  4.  A  chemical  examination  of  the  calculi  found  in 
the  ftomachs  of  horfes.  ii.  On  the  certainty  of  the  mathe¬ 
matical  fciences,  by  profeffor  Burja.  i8th.  A  continuation 
of  moral  and  philofophical  thoughts,  by  M.  Ancillon.  25. 
On  the  means  of  promoting  mental  culture  in  the  ci-  devant 
Poland,  by  M.  Gedike.' 

March  4.  A  fuccindf  account  of  the  manner  in  which  the 
vaccine  has  been  introduced,  brought  into  repute,  and  pro¬ 
pagated  at  Vienna,  by  Dr.  De  Carena;  read  by  M.  Wal¬ 
ter,  junior,  ji.  Obfervations  on  the  developement  of  the 
functions  which  contain  multiple  fines  and  co-fines  of 
arcs.  1 8.  On  the  okieft  evidences  of  geology  and  phyfiology, 
and  particularly  men ;  by  M.  Trembley.  25.  On  fome 
words  of  number,  and  their  etymology  5  by  M.  Baltide. 
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,  A'  lril  I.  Some  obfervatlons  on  the  cow-pock  5  by  Dr. 
^iuTcland.  8.  On  fome  elementary  theorems  of  philofophy  ; 
oy  yt.  Grufon,  On  the  influence  of  the  will  i  by  M. 

r  J.-  V  X  I  .w 

i'  lay  6.  On  the  genealogy  of  the  hoiife  of  Pruffia,  4th 
period^  by  M.  Verdy.  13.  An  examination  of  the  queflion, 
what  is  manuring?  by  M.  Hermbiladt.  20.  Experiments 
towards  afcertaining  the  nature  of  fome  vegetable  alkalies ; 
by  M.  Bernoulli.  17.  On  improving  the  regulations  in  re¬ 
gard  to  criminals ;  by  M.  Zollner.  24.  On  the  art  of  dreflh 
ing ;  by  count  de  Guyon. 

duly  I.  A  fecond  memoir  on  artificial  meadows;  by  M. 
Baftide.  8.  Aftronomical  intelligence;  by  profeffor  Bode. 
15.  Refle(Slions  and  general  principles  in  regard  to  maniflac- 
tures  and  exclufive  privileges ;  by  M.  de  Caflillon.  22.  On 
iynonyms,  and  the  richnefs  and  elegance  of  languages ;  by 
the  abbe  Denina.  24.  On  the  black  gum  of  the  elm-tree  ; 
by  profeflbr  Klaproth. 

Aug.  5.  A  public  fitting.  The  eloge  of  M.  de  Carmery 
and  the  eloge  of  M.  de  Moulines;  by  Dr.  Merian.  On  the 
antiquity  and  riches  of  the  German  language;  by  the  abb* 
Denina.  On  the  organs  of  fmell  in  man  and  in  animals ; 
by  M,  Walter,  junior. 

Sept.  16.  Some  remarks  on  the  foul  of  man;  by  M, 
Prevoft,  of  Geneva.  Account  of  the  new  planet  of  Olbcrs; 
by  profeflTor  Bode.  23.  A  fourth  memoir  on  hiflorical  pro¬ 
blems;  by  M.  de  Chambrier.  30.  Geographical  obferva- 
tions  on  the  county  of  Hohenftein;  by  M.  Gerhard. 


XLIII,  Intelligence  and  Mifcellajieous  Articles » 

MEDICINE. 

We  copy  the  following  article  from  an  Edinburgh  paper; 

'  it  is  an  extra<Si  of  a  letter  figned  Civis  : 

While  I  w^as  at  Smyrna  there  was  a  girl  afflibled  with 
a  eancer  in  her  lips,  and  the  gum  was  afl'ebted.  The  Eu¬ 
ropean  phyficians  confulted  on  the  meafure  to  be  taken,  and 
’  agreed  that  they  faw  no  other  method  than  to  cut  it  out ; 
and  the  girl  had  already  fubmitted  herfelf  to  that  dccifion. 
By  an  accident  of  that  nature  which  men  cannot  account  for, 
an  old  Armenian  came  to  them  juft  in  time  to  prevent  th® 
application  of  the  knife.  Do  nothing, faid  the  Arme¬ 
nian,  I  will  cure  her;"’  and  when  he  had  pledged  himfelf 
ftrongly,  the  phyficians  confented..  He  procured  a  copper 

yeftel 
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veflel  newly  tinned  in  the  infide  (an  eflential  dr  cum  fiance'^ 
and  having  poured  a  certain  quantity  of  olive  oil  into  it.  ut 
made  it  boil  over  a  fmall  fire,  fufficient  to  keep  it  gently  agi¬ 
tated ;  and  fo  for  three  times  in  twenty-four  hours.  With, 
this  the  oil  refolved  itfelf  to  the  confiftency  of  an  ointment, 
and,  by  confiantly  rubbing  the  part  aifedded,  he  cured  her  in 
fourteen  days.— Nothing  elfe  was  done. 

The  phyficians  fuppofed  that  the  oil  received  its  virtue  from 
the  tin,  and  that  it  was  communicated  by  its  long  boiling 
over  the  fire.^^ 

ON  THE  WEAVIL  IN  SEA  BREAD. 


The  fatal  effeds  of  the  wcavil  in  fea  bread  have  long  been 
feverely  felt  by  feamen  employed  on  long  voyages  ;  rewards 
have  been  humanely  offered  by  the  legiflature  for  a  cure  or  pre- 
ventative,but  hitherto  without  fuccefs.  The  following  fad  was 
difeovered  by  accident,  and  is  now  offered  to  the  public  as  a 
hint  worthy  the  attention  of  thofe  who  may  be  employed  in 
fupplying  ffiips  with  provifions,  or  to  captains  and  the  owners 
of  veffels,  and  may,  in  all  probability,  leffen,  if  not  wholly 
remove,  an  inconvenience  fo  injurious  to  our  invaluable  na¬ 
vigation  -A  bag  belonging  to  a  powder-mill  fell  into  a 
cauldron  of  liquid  nitre  3  it  was  immediately  taken  out, 
plunged  into  cold  water,  and  hung  up  to  dry  :  feveral  days 
after  this  circumfiance  the  bag  was  filled  with  fea-bifeuit 
and  fent  on  board  a  Weft  Indiaman,  where  it  was  ftowed 
away  amongft  the  captain’s  ftock.  The  veffel  w^as  nine 
months  out  of  England  before  ftie  proceeded  on  her  palfage 
home,  when  ftie  got  becalmed,  and  remained  fo  long  in  that 
fituation,  that  her  crew  were  forced  to  be  put  on  half  allow¬ 
ance,  more  particularly  fo,  as  their  bread  was  much  deftroyed 
by  the  weavils,  and  was  hourly  confuming.  The  captain  at 
this  time  wiftiing  to  make  ufe  of  the  bag  above  mentioned, 
which  had  not  been  opened  fince  the  fthp  left  England,  or¬ 
dered  it  to  be  examined,  wdien,  greatly  to  his  furprife,  the 
whole  contents  were  found  to  be  perfedlly  found,  without 
any  appearance  of  having  been  injured  by  any  infect  what¬ 
ever;  a  circumftance  folely  to  be  attributed  to  the  quality  of 
the  bag. 

ANTiaUITIES,  See. 


A  number  of  rare  manuferipts  and  other  valuable  articles 
have  been  brought  to  this  country  by  Mr.  Cripps,  of  SufiTex, 
and  the  Rev.  Mr.  Clarke,  which  we  underftand  are  princi¬ 
pally  intended  to  enrich  the  library  of  Jefus  college,  Cam¬ 
bridge,  The  whole  colledion  made  by  thefe  gentlemen,  il- 

luftrating 
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luflratlng  the  natural  and  moral  hiftory  of  the  various  people 
they  vhitecl,  in  a  journey  from  the  69th  degree  of  north  lati¬ 
tude  to  the  territories  of  Circaffia  and  the  Ihores  of  the  Nile, 
fills  183  cafes.  The  botanic  part  contains  the  herbary  of  the 
celebrated  Pallas^  enriched  by  the  contributions  of  Linnaeus, 
and  his  numerous  literary  friends.  With  the  minerals  are 
feveral  new  fubRances,  and  the  rareR  produ6lions  of  the  Si¬ 
berian  mines.  Among  the  antiquities  are  various  inferiptions 
and  bas-reliefs,  relative  to  obfervations  made  in  the  plain  of 
Troy,  and  which  were  announced  by  M.  Chevalier,  in  France, 
in  the  laR  edition  of  his  work.  The  medalic  feries  contains 
feveral  coins  of  Greece,  and  of  the  kings  of  Parthia,  hitherto 
unknown.  The  manuferipts  are  in  Hebrew,  Coptic,  Arabic, 
Abyffinian,  Perfian,  TurkiRi,  and  the  language  of  Thibet 
Tartary :  and  in  the  Greek  and  Latin  languages  are  feveral 
manuferipts  of  the  elaflics,  of  the  gofpels,  and  the  writings 
of  the  carlieR  fathers  of  the  church.  In  addition  to  thefe, 
the  collection  contains  Greek  vafes,  gems,  fculptures,  and 
many  remarkable  Egyptian  monuments,  from  the  ruins  of 
the  city  of  Sais,  difeovered  by  thefe  travellers  in  the  Delta 
after  the  evacuation  of  Egypt  by  the  French  :  alfo  numerous 
original  drawings,  maps,  charts,  plans,  models,  and  feeds  of 
many  rare  and  ufeful  plants  j  the  habits,  utenRls,  idols,  of 
the  inhabitants  of  the  Aleutan  ifles,  brought  by  Billings  to 
RuRia  after  his  expedition  to  the  countries  lying  between 
Kamtfchatka  and  the  north-weR  coaR  of  America,  with 
many  geographical  obfervations,  the  publication  of  which 
was  ib  long  withheld  by  order  of  the  Ruflian  government. 

ON  THE  APPARENT  ATTRACTION  OF  FLOATING 
BODIES.  By  a  Friend  to  Phyficai.  Inquiries. 

It  is  a  well  known  faCl,  that  when  bodies  which  are  afloat 
upon  water  come  within  a  fmall  di Ranee  of  each  other,  they 
will  fuddenly  rufh  together;  this  hidden  approach  hasufually 
been  attributed  to  a  mutual  attraClion  of  the  floating  bodies; 
and  it  is  common  to  float  two  cork  balls  in  a  veflTel  of  water, 
for  the  purpofe  of  demonRrating  this  fuppofed  attraction. 
A  few  years  ago  the  following  experiments  were  made,  with 
a  Rrong  perfuafion  that  the  abovementioned  eircumflance 
was  not  owing  to  the  attraClion  of  the  cork  balls;  and  if  any 
one  who  is  now  of  opinion  that  it  is  owing  to  a  mutual  at¬ 
traClion  of  the  balls,  will  make  the  experiments  themfdves, 
it  is  probable  that  they  will  have  doubts  on  the  fubjed,  or 
totally  alter  their  opinion. 

I.  June  1797.  Two  cork  balls  (one  larger  than  the  other 
confiderably)  were  floated  on  water  ;  when  brought  near 
5  each 
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each  other,,  they  approached  in  the  ufual  manner,  as  if  bf 
fome  mutual  influence.  This  was  expedfecl. 

2.  The  larger  ball  was  fluck  on  a  piece  of  wire,  and  was 
holden  near  the  fmaller  one,  which  waS  floating  whilft  this 
(the  larger  one)  was  entirely  out  of  the  water.  There  was, 
under  thefe  circumflances,  not  any  apparent  attradfion  what¬ 
ever. 

3.  The  larger  ball  on  the  wire  was  then  totally  immerfed 
in  the  water,  and,  though  near  the  other  ball,  there  was  not 
any  apparent  attradlion. 

4.  The  ball  on  the  wire  was  then  raifed  partly  above  the 
furface  of  the  water  near  the  floating  ball ;  then  the  ftnalf 
bail  approached,  and  the  ufual  appearance  of  attradlion  took 
place. 

The  following  is  offered  as  an  explanation  of  the  above 
fadfs;  and  is  fuppofed  to  be  the  chief,  if  not  entire  catife,  of 
thofe  cfiedls  : 

Round  each  cork  ball,  when  floating  on  water,  may  be 
feen  an  elevated  circular  rnafs  of  water,  raifed  probably  from 
the  fame  caufe  (whatever  that  may  be)  by  which  water  rifes 
in  bread,  fugar,  &c. :  now  it  appears  that  when  thefe  two 
circular  mafl'es  or  rings  of  water  touch  each  other  they  unite, 
and,  by  endeavouring  to  form  one  mafs,  carry  the  two  cork 
balls  with  them  until  they  touch, 

London,  Nov.  2,  1802. 

GALVANISM. 

On  the  20th  of  November  profcflbr  Aldini  repeated,  in 
two  courfes,  at  Mr.  Wilfon^s  anatomical  theatre.  Great 
Windmill-ftreet,  formerly  that  of  the  celebrated  Dr.  Hunter, 
the  galvanic  experiments  which  he  performed  before  the 
French  National  Inftitute,  and  lately  at  Oxford.  The  firfl 
courfe,  deflincd  for  the  medical  ftudents,  was  opened  by 
Mr.  Wilfon,  who  prefented  profeflbr  Aldini  to  his  pupils, 
with  fomc  obfervations  on  his  interefting  difeoveries.  The 
Iccond  courfe,  which  commenced  immediately  after,  was 
honoured  by  the  prefence  of  his  excellency  general  Andreofli, 
ambalTador  of  the  French  republic,  accompanied  by  feveral 
gentlemen  of  his  fuite;  M.  Argyro{)or!,  charge  d’affaires  of 
the  Ottoman  Porte,  Sir  William  Hamilton,  Dr.  George 
Pearfoa,  Dr.  Lettfome,  and  a  great  many  other  gentlemen. 
Mr.  Cuthbertfon  aflitled  the  profcflbr  in  arranging  the  ap¬ 
paratus,  bud  Mr.  flutcliins,  a  medical  pupil,  provided  the. 
anatomical  preparations.  The  experiments  were  performed 
with  neatnels  and  preciflon,  and  gave  much  fatisfabfion  to 
the  fj^edtators,  who  teftified  their  approbation  by  loud  and 
repeated  applaufes. 
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XLIV.  Analyjiiof  tht  ^chief erf  path  from  Cornwall^  to  which 
is  prefixed  an  Analyfis  of  Carbonated  Lime,  and  Remarks  on 
the  Means  which  have  been  employed  to  af certain  the  Quan- 
tiiy  of  Carbonic  Acid  contained  in  it.  By  Mr.  Richard 
Phillips,  Member  of  the  Britijh  Miner  alogical  Society'^. 

From  fottie  eX'perihients  tnade  upon  the  fchieferfpath,  I 
was  induced  to  believe  that  it  confided  of  lime  combined  with 
a  much  greater  quantity  of  carbonic  acid  than,  according  to 
the  atialyfis  of  Befgman  (Eng.  edit.  vol.  i.  p.  32.)  is  contained 
in  carbonated  lime.  I  refer  to  his  analyfis  of  this  fubfiance, 
fuppofing  it  to  be  the  laft,  and  perhaps  the  only  one  ever 
made  of  it,  fince  it  is  quoted  by  Haiiy,  Traite  d^  Minera^ 
logie,  tome  ii.  p.  128;  and  by  Brochant,  tome  i.  p.  548,  as 
well  as  by  other  late  writers  on  the  fubie(ft.  By  the  analyfis 
of  Bergman,  pure  carbonated  lime  coniilts  of 
Carbonic  acid  -  34 

Lime  -  -  55 

Water  •  -  ii 


100 

Ill  order  to  afcertain  the  quantity  of  water,  which,  as  abov§ 
dated,  is  very  confiderable,  the  following  experiments  were 
made  : 

Exp.  I.  ICO  grains  of  pure  carbonated  lime  (double  re-» 
frafting  fpar)  were  expofed,  in  a  filver  crucible,  to  a  red  heat 
for  about  twenty  minutes.  On  weighing  them  when  cold 
they  were  found  to  have  diminifhed  1'8  grain.  It  will  here¬ 
after  be  (hown  that  a  part  of  this  lofs  was  probably  water : 
yet  a  portion  of  it  is  to  be  attributed  to  the  difengagement  of 
carbonic  acid ;  for,  upon  putting  the  remaining  carbonated 
lime  into  water  coloured  blue  by  fyrup  of  violets,  the  folution 
inftantly  alfumed  a  deep  green  colour.  Hence  it  appears’that 
this  method  is  not  to  be  relied  upon  in  order  to  diffipate  water 
only. 

Lxp.  II.  400  grains  of  carbonated  lime  were  introduced 
into  a  coated  glafs  retort,  having  a  receiver  adapted  to  it. 
Soon  after  the  application  of  heat,  a  very  minute  quantity  of 
water  appeared  in  the  neck  of  the  retort ;  but  it  was  entirely 
diffipated  before  it  had  reached  the  mouth  of  it.  Owing  to 
this,  and  the  extreme  fmallnefs  of  the  quantity,  it  was  entirely 
impoffible  to  afcertain  or  even  to  eflimate  its  weight.  No 
more  water  appeared  upon  the  application  of  a  much  Wronger 

♦  Communicated  Wy  the  Author, 
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heat  to  the  retort.  This  experiment  was  repeated  with  fimi- 
lar  rcfults. 

Exp.  III.  To  find  the  quantity  of  carbonic  acid  contained 
in  carbonated  lime,  I  made  life  of  a  veffel  nearly  fimilar  to 
that  deferibed  in  ^-page  365  of  the  12th  volume  of  the  Phi- 
lofophical  Magazine. 

Into  this  veffel  was  put  a  fufficient  quantity  of  nitric  acid 
of  the  fpecific  gravity  1*40,  noting  at  the  fame  time  the 
aggregate  weight  of  the  vial,  tube,  and  acid  ;  and  ico  grains 
of  fragments  of  carbonated  lime  were  gradually  added  to  the 
nitric  acid.  When  the  laft  portions  of  it  were  decompofed, 
on  weighing  the  vial,  Sec.  it  had  received  an  addition  of  56 
grains.  Hence  44  2;rains,  which  were  carbonic  acid,  were 
expelled.  On  repeating  this  experiment  with  quantities  of 
carbonated  lime  greater  than  100  grains,  proportional  refults, 
were  afforded. 

F^xp.  IV.  d'o  determine  the  quantity  of  lime,  100  grains 
of  carbonated  lime  reduced  to  powder  were  put  into  a  platina 
crucible,  and  llrongly  heated  in  a  wind-furnace  for  about  two 
iiours :  the  refiduum  was  pure  lime;  it  weighed  55*9  grains. 
Upon  repeating  this  experiment!  obtained  a  refiduum  weigh- 
ing  55'05  grains.  Thefe  refults  differ  but  little:  their  mean-, 
55 '47,5 5  therefore  affumed  as  the  quantity  of  lime  con¬ 
tained  in  ICO  parts  of  the  carbonate. 

According  to  the  above  experiments,  carbonated  lime  con¬ 
tains  Carbonic  acid  -  44 

Lime  -  -  55-475 

Water  and  lofs  *525 


100-000 

In  comparing  the  above  with  the  analyfis  by  Bergman 
there  appears  a  difference  of  10  of  carbonic  acid  and  nearly 
iO’5  of  water.  Kirwan,  (Mineralogy,  vol.  i.  p.  87.)  on 
remarking  the  difference  of  the  quantities  of  carbonic  acid, 
obtained  by  himfelf  and  Bergman,  fuppofes  the  latter  em-. 
ployed  fulphurlc  acid  to  difengage  the  carbonic :  and  this 
conjeblure  feems  well  founded;  for,  if  carbonated  lime  be  put 
into  fulphuric  acid,- the  fulphate  of  lime  formed,  and  falling 
down  infoluble,  fo  envelops  a  part  of  the  carbonated  lime 
that  the  complete  aeffion  of  the  fulphuric  acid  is  prevented  ; 
and  as  it  does  not  appear  that  Bergman  obtained  the  water 
by  diredt  experiment,  he  feems  to  have  affumed  its  quan^ty 

*  The  experiments  there  related  upon  the  fatin  fpar  were  repeated; 
but  it  did  not  appear  to  contain  more  than  the  ufual  proportion  of  carbonic 
acid. 

from 
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from  the  deficiency  occafioned  by  the  incomplete  adlion  of 
the  fulphuric  acid. 

StilJ  apprehending  that  refults  fo  diffimilar  might  arife 
from  inaccuracy  in  the  method  I  had  employed,  more  mi-^ 
nute  attention  was  paid  to  the  difengagement  of  the  carbonic 
by  the  flronger  acids.  The  following  experiment  was  infli- 
tuted  to  determine  the  quantity  of  muriatic  acid  carried  over 
by  the  effervefcence  it  excited.  This  acid  was  preferred  to 
the  nitric  for  two  reafons  :  being  very  dilute,  and  its  a^fion 
confequently  increafed,  the  error  is  fhownin  its  greateft  de¬ 
gree;  and  fmall  quantities  of  it  are  much  more  readily  de- 
tedfed  than  of  nitric  acid. 

Exp,  V.  100  grains  of  fragments  of  carbonated  lime  were 
put  into  muriatic*  acid  of  fpecific  gravity  i-iy  in  the  vial  al¬ 
ready  mentioned,  having  a  Woulfe’s  apparatus  fo  adapted 
that  the  carbonic  acid  difengaged  might  pafs  through  water. 
After  the  effervefcence  had  ceafed,  the  vial  containing  the 
muriate  of  lime  was  heated  in  water  for  nearly  an  hour,  in 
order  to  expel  the  carbonic  acid,  which,  although  difengaged 
from  the  lime,  was  held  in  folution  by  the  water  of  the  dilute 
muriatic  acid.  By  thefe  means  the  lofs-  was  ‘6  more  than 
when  nitric  acid  of  1*40  was  ufed,  occafioned  by  the  more 
rapid  effervefcence. 

To  the  water  through  which  the  carbonic  acid  had  paffed 
nitrate  of  filver  was  added,  which  occafioned  the  formation 
of  fuch  a  quantity  of  muriate  of  filver  as,  from  comparing 
the  degree  of  turbidnefs,  was  nearly  equalled  by  *6  of  mu¬ 
riatic  acid.  The  flight  diffirailarity  evidently  reful ted  from 
the  evaporation  of  the  w^ater  of  the  muriate  of  lime  by  the 
heat  employed  to  extricate  the  lafi;  portions  of  carbonic  acid. 

The  flronger  effervefcence  which  a  dilute  acid  excites,  is 
not  the  only  inconvenience  attending  it ;  the  water  is  capable 
of  combining  with  a  quantity  of  carbonic  acid,  which  ren- 
'ders  it  neceffary  to  employ  heat,  as  in  the  above-mentioned 
experiment,  which  is  totally  unnccefl'ary  when  a  concentrate 
acid  is  made  ufe  of. 

Analyfs  of  the  Schieferfpath , 

Some  fragments  of  fchieferfpath  being  put  into  muriatic 
acid,  flrong  effervefcence  took  place,'  and  nearly  the  whole 
was  foon  diffolved  :  the  folution  was  colourlefs ;  a  very  mi¬ 
nute  quantity  of  a  finely  divided  white  fubflance  remained 
undiffolved.  The  folution,  divided  into  parts,  exhibited  with 
reagents'  the  following  appearances : 

Pruffiate  of  potafh,  a  blue  precipitate. 

Tiudlure  of  galls,  a  dark  brown  precipitate. 

T  %  Ammonia^ 


2<)%  Analyfis  of  the  Schleferfpath  from  CornwalU 

Ammonia,  a  fmall  quantity  of  reddifli  brown  precipitate# 

Oxalate  of  ammonia,  a  copious  white  precipitate. 

Sulphuric  acid  and  fulphate  of  foda  both  produced  plentiful 
white  precipitates ;  the  latter  not  immediately  ;  the  iblution, 
therefore,  contained  neither  ftrontia  nor  barytes. 

Carbonate  of  potaih  alfo  occafioned  a  plentiful  white  pre¬ 
cipitate  :  upon  heating  the  folntion  after  filtration  no  further 
depofition  took  place,  as  would  have  done  had  the  folution 
contained  magnefia. 

The  infoluble  white  refiduum  was  boiled  in  fulphuric  and 
nitric  acids,  but  neither  of  them  diflblved  any  part  of  it : 
potafli  diflblved  it  entirely  :  had  it  been  alumina,  its  ftate  of 
extreme  divifion  would  have  admitted  of  its  eafy  folution  in 
acids  :  it  therefore  appears  to  be  filica.  The  fame  appearance 
took  place  with  folution  of  the  fchieferfpath  from  Germany. 

From  thefe  preliminary  experiments  it  appears  that  the 
fchieferfpath  is  a  carbonated  lime  intermixed  with  oxide  of 
iron  and  a  very  fmall  quantity  of  filica ;  fo  fmall,  indeed, 
that,  had  it  not  always  appeared  in  every  folution  which  was 
made  of  the  foreign  as  well  as  the  Englifh,  I  fliould  have 
been  induced  to  fufpe6t  that  its  prefence  was  rather  acci¬ 
dental,  than  neceffarily  entering  into  the  compofition  of  the 
mineral. 

Employing  the  method  which  has  already  been  mentioned, 
200  grains  loll  by  folution  in  nitric  acid  of  1*40  fpecific  gra¬ 
vity  86*8  grs.  of  carbonic  acid,  equal  to  43*4  per  cent.  Now, 
according  to  the  analyfis  juft  given  of  carbonated  lime,  44 
parts  of  carbonic  acid  are  united  to  55*475  of  lime ;  hence 
43*4  of  carbonic  acid  miift  be  combined  with  54*718  of 
lime,  forming  together  98*118  of  carbonated  lime. 

The  nitric  folution  was  confiderably  diluted  with  water,  in 
order  to  efte6l  more  readily  the  fuhfidence  of  the  filica  ;  which, 
being  carefully  collected,  after  repeated  waftiing,  and  dried  in 
a  glafs  veflel  by  the  heat  of  an  Argand’s  lamp,  v/eighed  *T  of 
a  grain,  equal  to  *05  per  cent. 

The  oxide  of  iron  precipitated  by  ammonia  was  fubmitted 
to  a  red  beat,  and  treated  with  carbonaceous  matter  fo  as  to 
render  it  magnetic :  on  weighing,  it  was  found  equal  to  *8 
per  cent.  100  parts  confift  of 
Carbonate  of  lime 
Silica 

Oxide  of  iron 


I/ofs 


98*118 

*8 


98*968 

1*032 


100*000 
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XLV.  Defcrlptlon  of  the  Schtef erf  path.  By  Arthur 

Aik  IN,  tLfq.  Memher  of  the  Br'itijh  Mineralogkal  Society, 

ScHiEFKRpATH  t  Calcareus  fpathum  fchiftofum  =  Wer- 
iier.  Argentina:  Kirzcan.  Spalh  fchifteux ;  Brocha7it. 

Colour:  very  dilute  ycllowifli  white;  by  being  kept  for  a 
few  minutes  in  a  red  heat,  it  becomes  flightly  rcddifli  white, 

Luilre,  internal ;  fhiuing  pearly. 

Fraftiire:  waved-lamellar. 

Fragments :  for  the  moil  part  blimt-edged,  wedge-iliaped  : 
i.t  is  tranilucid  even  when  in  mafs,  and  at  the  edges  is  occa- 
{ionally  tranfparent.  It  is  brittle ;  may  be  fcratched  by  the 
nail,  and  has  a  flightly  un6luous  feel :  fpecific  gravity  2*740. 

This  mineral  dift'ers  from  common  calcareous  fpar  in  its 
fuperior  brilliancy;  and  efpecially  in  the  total  abfence  of  the 
rhomboidal  figure  in  its  fragments.  The  fpecimen  analyied^, 
and  from  which  the  above  defeription  was  taken,  differs  from 
the  general  account  of  this  mineral  by  Widenman,  Einmer- 
ling,  Brochant,  &c.  in  being  more  tranfparent :  it  is  probably 
from  Polgorth  tin-mine,  and  is  covered  in  various  parts  with 
cryftallized  oxide  of  tin  and  chlorite ;  on  breaking  the  fpe¬ 
cimen,  a  fmall  quantity  of  fluor  fpar  was  found.  It  may  be 
well  to  remark,  that  Cornwall,  and  probably  the  fame  mine, 
has  produced  a  calcareous  fpar  of  the  ufual  rhomboidal  frac¬ 
ture  and  of  a  brilliant  pearly  luftre:  it  contains  n(=>  filica, 
and  appears  to  be  lime  combined  with  the  ufual  quantity  of 
carbonic  acid  and  a  little  oxide  of  iron  :  fpecific  gravity  2723. 


XLVI.  A  fhort  Account  0/ A/r.  Sjsiith’s  Air-piimp  V^apour-> 
bath.  By  Mr.  Henry  James. 

To  Mr.  TiUoch. 

P  ERMIT  me.  Sir,  to  lay  before  the  readers  of  your  Maga¬ 
zine  fuch  an  account  of  a  Philofophical  Apparatus  (not  lefs 
ufeful  than  ingenious)  as  may  in  fome  meafure  correfpond 
with  the  general  intention  of  fo  valuable  a  publicationi 

ylir-pump  Vapour- hath,  SihQY  fifteen  years  almoft  con- 
flant  attention,  and  at  a  very  confiderable  expenfe,  has  at 
length  been  brought  to  fuch  a  degree  of  perfection  as  to  be 
applicable,  with  good  effecls,  in  fome  of  the  moff  diffrefling 
complaints  to  which  fuffering  humanity  is  liable.  The  ap¬ 
plication  of  this  apparatus  is  now  at  length  committed  to  the 
direction  of  medical  men,  fo  that,  I  truff,  its  good  properties 
will  not,  as  heretofore,  be  overlooked ;  or,  what  amounts  to 

S^e  the  preceding  article, 
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the  fame  thing,  will  not,  from  want  of  profeflional  difcri- 
minatlon,  be  fuffered  to  fmk  into  oblivion.  With  this  part 
of  the  bufinefs,  not  being  a  medical  man,  I  have  nothing  to 
do :  leaving  it,  therefore,  in  better  hands,  I  {hall  attempt, 
I  ft.  Some  account  of  its  origin ;  adl}^.  What,  a  priori^  might 
have  been  expected  from  it  in  a  philofophical  point  of  view; 
and,  laftly.  Such  an  explanation  of  its  principles  as,  I  hope, 
may  prove  that  it  has  a  fair  claim  to  its  daily  increaftng  po¬ 
pularity. 

ift.  Mr.  Smith,  of  Brighton,  my  father-in-law,  from  the, 
ftory  of  king  Edward,  at  the  crufades,  ha^^ing  had  the  poifoii 
of  an  arrow  fucked  from  a  wound  by  the  mouth  of  his  fair 
queen,  long  ago  conceived  the  idea  of  this  Apparatus.  His 
ftrft  attempts  at  putting  it  in  execution  were  rude,  and  almoft 
laughable :  but  the  great  engine  of  his  mind,  on  this  as  on 
other  occaftons,  rofe  fuperior  to  all  difficulties ;  and  at  length 
the  accompliftiment  of  his  objedl  rewarded  his  perfeverance : 
for  what  will  not  perfeverance  achieve  ! 

With  every  poffible  refpe6l  for  the  faculty,  may  we  not 
here  take  the  liberty  to  exprefs  our  furprife  that  they  fhould 
have  left  this  ext  iffion  of  the  powers  of  the  ctipping-glafs  to 
be  difcovered  by  an  individual  altogether  unacquainted  with 
the  principles  of  their  fcience  ?  For  the  intelligent  reader 
will  prefently  be  informed,  that  the  Air-pump  Vapour-bath 
a6ls  upon  the  fame  principle  as  the  cupping-glafs ;  and,  to 
ufe  the  inventor’s  own  words,  is  neither  more  nor  lefs 
than  a  cupping-glafs  on  a  large  fcale.”  This  defcription  is 
accurate  as  far  as  it  goes;  but  Mr.  Smith  did  not  at  the  time 
take  into  account,  that  by  means  of  his  apparatus,  fomenta¬ 
tion  can  be  applied,  and  its  temperature  regulated,  with  a 
degree  of  certainty  and  accuracy  which,  I  apprehend,  were 
never  attained,  or  fo  much  as  expected,  before  this  happy 
difcovcry.  For  I  think  it  requires  little  fagacity  to  obferve, 
that  in  fomenting  with  flannels  the  temperature  can  never  he 
for  a  minute  equably  preferved;  but  the  limb  muft  be  ex- 
pofed  to  various  degrees  of  heat  and  cold  during  the  applica¬ 
tion. 

2dly,  To  thofe  of  your  readers  who  have  vifited  the  tops  of 
high  mountains,  it  is  unnecefiary  to  defcribe  the  effe^fs  of  the 
diminution  of  atmofpheric  preffure.  M.  de  Sauffure,  who 
has  publiffied  an  interefting  account  of  his  journey  up  Mount 
Blanc,  ftates  it  moft  forcibly.  He  found  that  the  mercury 
in  his  barometer  funk  to  36  inches  and  a  line  ( 17*145  inches 
Englifli),  and  that  the  air  had  confequently  little  more  than 
halt  the  preffure  of  that  on  the  plains,  In  fuch  fituations,  the 
arteries  ori  the  furface  of  the  body,  deprived  of  their  accuf- 
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tbmed  prefllire,  do  not,  as  ufual,  refift  the  impetus  given  to 
the  blood  by  the  contra6lion  of  the  heart,  which  has  been 
found  to  occafion  difficulty  of  refpiration,  violent  retching, 
and  even  vomiting  of  blood. 

I  need  not  tell  you,  that  the  preffure  of  the  atmofphere 
in  its  mean  ftate  is  equivalent  to  a  weight  of  1 5  pounds  to 
every  fquare  inch.  It  has  thence  been  computed,  that  the 
preffure  of  the  circumambient  fluid  upon  the  furface  of  the 
whole  earth  is  equivalent  to  the  weight  of  a  globe  of  lead  60 
miles  in  diameter.  If  every  fquare  inch  of  the  human  body, 
therefore,  fuftains  a  preffure  of  15  pounds,  every  fquare  foot 
muft  fuftain  that  of  2160  pounds;  and  according  to  this  cal¬ 
culation,  every  ordinary  fized  man  has  to  fupport  a  weight  of 
between  15  and  16  tons  for  his  common  load.  Such  an 
enormous  prefllire,  if  not  counterbalanced  by  the  elatiicity  of 
the  air  within  our  bodies,  would  crulh  us  in  a  moment.  If 
a  portion  of  this  preffure  be  removed  from  any  part  of  the 
body,  as  is  the  cafe,  for  inflance,  when  a  leg  or  arm  is  en- 
clofed  in  the  cylinder  of  this  Apparatus,  and  the  air  partially 
extra6led,  the  effedl  of  this  unequal  preffure  foon  becomes 
perceptible  to  the  patient.  Should  the  exhauftion  be  carried 
to  its  utmoft  extent,  it  requires  no  Ifretch  of  imagination  to 
conceive  the  effedls  that  would  be  produced  ! 

The  quantity  of  atmofpheric  preffure  on  tlie  human  body 
fometimes  varies  near  a  whole  ton,  from  natural  caufes. 
When  it  is  diminifhed  fo  much,  many  people,  particularly 
the. nervous,  find  themfelves  inactive  and  irritable.  It  is 
fomew'hat  furprifing  that  the  fpring  of  the  internal  fluid, 
mentioned  above,  as  counterpoifing  atmofpheric  preffure, 
ffiould  exahfly  balance  it  when  artificially  augmented,  and 
even  when  naturally  dimini  fired,  but  not  when  art'if  chilly 
diminiflred.  Thus,  though  we  perceive  no  evident  diften- 
fion  of  the  blood-veffels  on  the  furface  of  the  bodv  from 
the  natural  diminution  of  atmofpheric  preffure;  yet  (he  cafe 
is  widely  different  when  the  diminution  is  artificially  pro¬ 
duced,  as  can  be  effehled  to  any  extent  within  the  cylinder 
of  this  Apparatus.  Thus  animals  in  the  receiver  of  an  air- 
pump  become  immediately  uneafy,  and  can  live  but  a  very 
fhort  time  in  air  artificially  deprived  of  no  more  of  its  preffure, 
than  by  the  barometer,  appeared  to  take  place  on  the  top  of 
Mount  Blanc.  I  am  aware  that  this  phienomenon  m^iy  be 
accounted  for  on  other  principles;  namely,  that  a  certain 
quantity  of  oxygen  gas  diffufed  through  a  given  fpace,  will  not 
fuftain  animal  life  half  fo  long  as  twice  the  quantity  diffufed 
through  the  fame  fpace.  There  may  be  fomething  in  this  ; 
but,  I  humbly  think,  it  is  notfufficient  alone  to  account  for 
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the  immediate  uneafinefs  and  early  death  of  the  enclofed 
animal. 

What  proportion  of  thefe  confequences  is  to  be  attributed 
to  retarding  the  impetus  of  the  blood  returning  to  the  heart, 
and  confequently  producing  an  earlier  collapfe  of  that  organ, 

I  leave  to  anatomifts  and  phyfiologitls  to  determine. 

Jt  was  once  the  fafhion  among  phyficians  to  explain  the 
fundlionsof  the  human  body  by  mechanical  principles  alone  5 
to  confic^er  it  as  an  hydraulic  machine,  and  its  fluids  as  ai- 
cending  and  defcending  by  the  ordinary  powers  of  fuch  en¬ 
gines.  From  having  applied  the  laws  of  dead  matter  to  the 
fundlions  of  the  living  body  too  extenflvely,  they  bewildered 
themfelves,  and  contradi(‘d:ed  each  other.  Never thelefs,  in 
this  age  of  perfedfed  anatomy  and  improved  phyfiology,  we 
And  Dr.  Darwin,  who  is  faid  to  have  done  as  much  for  the 
latter  fcience  as  fir  Ifaac  Newton  did  for  natural  philofophy, 
propofing  to  flill  the  adlion  of  the  heart  and  arteries  by 
mechanical  means/^  This,  he  fuppofes,  may  be  efl'erSled  by 
fufpending  a  bed  fo  as  to  whirl  the  patient  round,  with  his 
head  nearefl  the  centre  of  motion.  For  this  purpofe,  a  per¬ 
pendicular  fliaft  might  have  one  end  pafs  into  the  floor,  and 
the  other  into  a  beam  in  the  ceiling,  with  a  horizontal  arm, 
to  which  a  fmall  bed  might  be  attached.  The  efl'e61:s  of 
whirling  a  patient  in  this  fituation,  fo  as  by  the  centrifugal 
force  to  propel  the  blood  from  the  fuperior  into  the  inferior 
parts  of  the  body,  would  certainly  be  confiderable,  and,  he 
obferves,  might  probably  add  to  the  means  of  curing  fevers. 

Be  this  as  it  may,  the  relief  which  many  perfons  have  ex¬ 
perienced  from  the  Life  of  the  Air-pump  Vqpour-hath^  autho¬ 
rizes  me  to  afflrm,  that  it  is  capable  of  producing,  with  eafe 
and  fafety  to  the  patient,  all  the  good  efi'edts  which  Dr.  Dar¬ 
win  could  poflibly  expedl  from  his  centrifugal  machine. 

It  would  neither  be  compatible  with  my  attainments,  nor 
your  plan,  to  deferibe  the  medical  ufes  of  the  Air-pu7np  Va^ 
pour-bath,  I  fliall  therefore  barely  mention,  that  it  has  been 
found  extremely  beneficial  in  a  variety  of  difeafes  fpecified  in 
a  treatife  lately  publiflicd,  inti  tied,  ‘‘  Fa<Sls  and  Obfervations 
refpedting  the  Ufe  of  Smith’s  Air-pump  Vapour-bath  in 
pout,  Rheumatifm,Palfy,  &c.  Slc," 

Laitly,  It  only  remains  that  I  offer  you  fome  explanation 
of  the  mechanical  principles  of  the  Apparatus,  according  to 
tlie  references  on  the  annexed  plate. 

FjXplanatlon  of  the  Plate,  . 

Fig.  1.  (Plate  Vll.)  a  view  of  that  end  of  the  machine  to 
which  the  exhaullcr,  See.  are  affixed.  A,  the  body  of  the 

machine. 
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ijiachine.  B  the  boiler  containing  the  fluid,  the  fumes  of 
which  are  thrown  into  the  cylinder,  through  the  flop-cock  jft, 
and  heated  by  means  of  a  fpirit  lamp  C,  which  ought  always 
to  be  withdrawn  immediately  on  turning  the  flop-cock  G, 
hereafter  mentioned.  D  a  thermometer,  fliowing  the  tem¬ 
perature  of  the  fumigation.  E  the  exhaufler  for  producing 
a  partial  vacuum  within  the  cylinder,  after  the  fumigation  has 
continued  a  proper  time.  F  the  efcape-valve  of  the  exhaufler, 
to  which  a  flexible  pipe  is  adapted  to  convey  the  air  from  the 
chamber,  if  vitiated  by  the  nature  of  the  atfe^Sfion  for  which 
the  application  is  made.  G  the  flop-cock  of  the  boiler. 
H  another  flop-cock  to  prevent  the  valves  of  the  exhaufler 
from  being  injured  by  the  hot  fumes,  as  they  enter  the  ma¬ 
chine  during  the  fumigation. 

Fig.  2.  a  perf|je61:ive  view  of  the  machine  from  the  other 
end,  where  the  limb  is  admitted.  I  the  body  of  the  machine, 
made  of  flrong  copper  tinned  in  the  infide,  ordinary  tinned 
iron  itfelf  not  being  fuffleient,  in  all  cafes,  to  refift  the  prefliire 
of  the  atmofphere.  K  the  mouth  of  the  machine,  to  which, 
is  attached  a  flrong  bladder,  cut  fo  that  one  end  of  it  may  go 
over,  and  be  firmly  fecured  to  it  by  means  of  a  ligature  5  the 
other  fo  that  it  may  be  drawn  over  the  limb,  when  paffed 
through  it  into  the  machine,  and  fecured  upon  it  by  means 
of  a  roller. 

The  conftruftion  of  the  machine  jufl  deferibed,  is  adapted 
to  the  leg  or  arm  only.  Its  principle,  however,  may  be  ex¬ 
tended,  and  one  might  be  made  to  include  a  greater  portion 
of  the  body.  Such  an  attempt  is  making.  One  of  the  mofl: 
obvious  confequences  of  its  application  mufl  be,  a  temporary 
expanfion  of  the  veflels  of  the  part  from  w'hence  fo  great  a 
prefliire  is  removed.  This  mufl  powerfully  aflift  nature  in 
removing  obflru(S:ions  formed  in  them,  which  often  fpeedily 
produce  inflammation,  and  terminate  in  fuppuration  and 
abfeefs. 

Dr.  Hamilton,  of  the  London  Difpenfary,  has  obferved, 
that  the  mode  in  which  it  mufl  acfl  is  agreeable  to  found  the¬ 
ory,  and  that  the  more  it  is  applied  to  pratlice,  the  oftener 
will  facls  occur  to  recommend  it.  That  eminent  phyfleian 

not  only  views  it  as  valuable  to  remove  local  afleftions  of 
the  extremities,  but  alfo  to  aft'ord  relief  in  other  parts  of  the 
body,  where  abflruHions  may  have  taken  place.''  In  the 
fame  letter  he  oblcrves,  that  ‘‘  the  machine,  by  having  a 
condenfing  pump  fixed  to  it,  may  be  uied  as  a  bracer,  and 
that  with  beneficial  and  powerful  eflt*6ls.’'  This  may  be 
done  merely  by  reverfing  the  valves  in  the  pump. 
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Thcfe  confiderations,  however,  [  {hall  leave  to  yOiir  me¬ 
dical  readers,  to  whom  I  with  to  fubmit  this  important  query 
— Is  the  application  of  the  principle  juft  alluded  tOy  ever  likely 
to  he  of  ufe  in  relieving  the  ruptured  ? 

No.  5,  Cumberland  Place,  I  am.  Sir,  yourS,  &C. 

New  Road,  Marylebone,  HenRY  JaMES, 

January  8,  1803, 


XLVII.  Memoir  on  the  Supply  and  Application  of  the  blow¬ 
pipe,  By  Mr.  Robert  Hare  jun.  Member  of  the 
Chemical  Society  of  Philadelphia, 


[Concluded  from  p.  245. J 

The  hydroftatic  blow-pipe  may  be  filled  with  any  of 
the  gales,  by  exhaufting  them  from  the  inverted  jars  of  the 
pneumato-chemical  apparatus  :  and  if  it  be  defired  to  confine 
different  fpecies  of  gas,  by  clofing  the  cock  of  communica¬ 
tion  between  the  compartments,  one  of  them  may  be  filled 
with  one  kind  of  gas,  and  afterwards,  by  turning  the  hood, 
the  other  compartment  maybe  filled  with  another  kind.  To 
make. this  underfiood,.  let  a,  fig.  5?  ^  pneumato-chemical 

tub,  with  a  Ihelf  i:,  and  an  inverted  glafs  jar  h.  Suppofe 
that  the  tub  were  filled  with  water,  and  the  jar  with  gas. 
Lute  the  pipe  J,  fig.  i,  to  the  mouth  of  the  fu6lion-pipe  at  I; 
pafs  the  fyphon  L,  under  the  jar,, as  may  be  obferved  in  fig.  5, 
and  then  extend  the  bellows.  The  bellows  will  become  filled 
with  the  air, of  the  jar;  and  this  being  difcharged  into  that 
com.partment  of  the  cafk  which  is  over  the  open  fide  of  the 
hood,  the  bellows  will  be  ready  for  another  extenfion;  the 
repetition  of  which  would  foon  exhauft  the  jar  of  its  air,  al¬ 
though  it  fliould  be.  of  the  largeft  fize. 

This  method  of  filling  the  machine  is  very  convenient  in 
a  laboratory  well  fupplied. with  pneumato-chemical  apparatus. 
But  it  is.a  principal  convenience  of  the  hydroftatic  blow-pipe, 
that  it  may  be  filled  with  any  gas,  immediately  from  the  re¬ 
tort,  bottle,  or  matrafs,  made  ufe  of  in  obtaining  it.  Let  D, 
fig.  6,  be  a  feparate  reprefentation  of  the  pipe  D,  fig.  i. 
Let  B.be  a  matrafs  containing  the  fubftance  from  which  the 
air  is  to  be  obtained,  and  let  C  be  a  fyphon  luted  to  the  neck 
of  the  matrafs.  The  air  iffuing  from  the  matrafs  muft  be 
emitted  from  the  mouth  of  the  fyphon  at  the  lower  end  of 
the  pipe  D.  Suppofe  that  this  pipe  were  in  its  proper  fitua- 
tion  at  D,  fig.  ,t,  the  air  ifluing  from  the  matrafs  would  be 
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difcharged  into  that  compartment  of  the  caflv  under  which 
the  mouth  of  the  fyphon  fhould  be  placed,  and  if  the  cock 
at  Y  fhould  be  clofed,  this  compartment  alone  would  become 
filled;  but  if  this  cock  fliould  be  open,  the  air  would  divide 
itfelf  equally  between'  both  compartments.  It  muft  be  ob¬ 
vious,  that  while  one  matrafs  and  fyphon  are  employed  in 
filling  one  compartment  with  one  fpecies  of  air,  the  bellow^s, 
or  another  matrafs  and  fyphon  filled  with  different  fubftances, 
may  be  employed  in  filling  the  other  compartment  with  an¬ 
other  fpecies  of  air;  and  thus  the  oxygen,  and  hydrogen 
gafes  or  oxygen  gas,  and  atmofpheric  air,  may  at  the  fame 
time  be  confined  in  the  fame  vefl’el  without  their  mixing  with 
each  other. 

Thofe  who  defire  to  experiment  largely  with  oxygen  gas 
will  find  it  advantageous  to  make  ufe  of  a  caft  iron  matrafs, 
\vith  a  (hort  and  large  neck  narrowing  Inwards,  and  about 
fifteen  inches  of  a  gun  barrel.  The  neck  of  the  matrafs  being 
made  large  and  fhort,  it  will  not  only  be  eafily  filled,  but  will 
be  readily  freed  from  any  caput  mortuum  which  may  be  left 
in  it.  The  gun-barrel  muft  be  ground  to  fit  the  neck  of  the 
matrafs. 

The  fyphon  for  conveying  the  gas  into  the  cafk  may  be 
fitted  to  the  gun- barrel  with  a  cork. 

The  philofophical  world  has  been  for  fome  time  acquainted 
with  the  intenfe  heat  produced  by  combuftion  fupported  with 
oxygen  gas.  By  means  of  the  hydrofia.tic  blow-pipe,  every 
artift  may,  with  little  trouble  and  expenfe,  avail  himfelf  of 
the  intenfe  heat  produced  by  this  combuftion  *■. 

Probably  there  are  not  at  prefent  many  operations  in  the 
arts  which  require  greater  heat  than  may  be  produced  by  the 
ordinary  means ;  but  it  is  certain  that  the  knowledge  of  a 
procefs  cannot  precede  an  acquaintance  with  the  heat  necef- 
fary  to  effedf  it;  and  this  moft  intenfe  fire  being  placed 
within  the  reach  of  the  artift,  it  is  highly  probable  that  cafes 
may  be  difcovered  in  which  it  may  be  applied  with  conve¬ 
nience  and  utility. 

The  moft  convenient  way  of  making  ufe  of  oxygen  gas  for 
fmall  operations,  is  to  fupply  one  of  the  compartments  of  the 
hydroftatic  .blow-pipe  with  that  gas ;  to  retain  the  gas  thus 
confined  for  thofe  moments  w^hen  the  greateft  heat  is  re¬ 
quired;  and,  by  means  of  the  other  compartment,  tb  make 

In  a  former  page  I  mentioned  the  gafometer  of  Lavoilier  as  being 
too  complicated  for  ordinary  application  to  the  fupply  of  oxygen  gas.  f 
fhould  alfo  have  noticed  the  apparatus  of  Sadler  and  the  gafometer  of 
Seguin  ;  but,  if  1  am  not  miftaken,  tliefe,  although  very  nigeuious  inven¬ 
tions,  are  liable  to  the  fame  objection. 
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life  of  atmofpberic  air  when  the  heat  produced  by  it  19 
fufficiently  intenfe.  It  mull  be  obvious,  if  the  conical 
mouths,  0,0,  of  the  pipes  M,  N,  O,  in,n,o,  fig.  i,  be  fur- 
nilhecl  with  ftraight  mouth-pieces,  that  any  lamp  or  candle 
placed  on  the  fiand  TV  may  be  readily  fhifted  from  one 
mouth' piece  to  the  other,  when  it  fliall  be  defired  to  expofe 
any  fubje(^b  fuccefiively  to  the  heat  produced  by  atmofpberic 
air  and  oxygen  gas. 

If  it  be  wifiied  to  make  ufe  of  the  heat  produced  in  the 
combuftion  of  charcoal  with  oxygen  gas;  after  having  con¬ 
fined  a  fufficient  quantity  of  this  gas,  it  will  be  neceflary  to 
fix  in  the  conical  mouth  of  the  pipe,  communicating  with 
the  compartment  containing  the  gas,  the  larger  end  of  a 
common  brafs  blow-pipe,  the  orifice  being  dire^Ied  down¬ 
wards.  Under  this  orifice  the  body  to  be  a^Ied  on  mufi.  be 
placed,  fupported  by  a  piece  of  charcoal,  in  the  form  of  a 
parallelopiped,  the  charcoal  being  ignited  in  the  part  conti¬ 
guous  to  the  body.  Things  being  thus  arranged,  by  turn¬ 
ing  more  or  lefs  the  cock  of  the  pipe  in  which  the  blow-pipe 
Ihall  be  fixed,  a  ftrcam  of  oxygen  may  be  precipitated  on  the 
burning  fpot,  with  the  proper  degree  of  rapidity  *. 

This  method  of  fupporting  the  combuftion  of  carbon  with 
oxygen  gas  is  nearly  the  fame  as  that  by  which  the  celebrated 
Lavoifier  performed  his  experiments ;  excepting  that  in  the 
place  of  the  hydroftatic  blow-pipe  he  made  ufe  of  his  gafo- 
meter. 

In  the  introduction  to  this  paper  it  was  mentioned  that 
fome  experiments  had  been  performed  which  feeined  to  in¬ 
validate  the  opinion  that  the  employment  of  larger  quantities 
of  oxygen  gas  would  be  the  only  means  of  iiicreafing  the 
power  of  caloric.  I  fhall  proceed  to  give  an  account  of  thefe 
experiments,  but  will  firft  retrace  the  ideas  which  led  to  them. 

In  operating  with  the  combuftion  of  carbon  and  oxygen 
gas,  great  evils  were  obferved  to  refult  from  the  difficulty  of 
placing  the  fubjeft  of  the  operation  in  the  focus  of  the  heat^ 
without  Interrupting  the  ftream  of  air  by  which  this  heat  was 
fupported.  Not  only  was  the  focus  widened  hy  this  interrup¬ 
tion,  and  the  intenfenefs  of  the  heat  thereby  leflcned;  but 
the  ftream  of  air  oxidated  thofe  fubftances  which  were  com- 
buftible,  and  cooled  thofe  which  w^ere  otherwife,  in  the  places 
where  it  impinged  prevjoufly  to  its  union  with  the  charcoal. 

In  detailing  the  ufes  of  the  hydroftatic  blow-pipe,  it  may  be  proper 
to  mention  the  facility  which  it  gives  to  the  employment  of  the  gafes  for 
medical  purpofes.  When  this  machine  is  filled  wirli.  any  gas,  the  bag  to 
be  made  ufe  of  in  refpiring  it  n^ay  be  inflated  by  fixing  it  to  the  mouth  of 
the  pipe  pf  delivery  communicating  witfi  t|ie  ga^i, 
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Added  to  this^  the  charcoal  was  fo  rapidly  confatnfed,  that  the 
fubftance  a6ted  on  became  fo  much  buried,  that  it  was  diffi-* 
cult  to  follow  it  with  the  eye,  or  the  orifice  of  the  pipe:  and 
fome  fubftances  were  obferved  to  run  into  the  pores  of  the 
coal,  and  elude  examination. 

To  avoid  thefe  evils,  it  was  thought  defirable  that  means 
might  be  difcovered  of  clothing  the  upper  furface  of  any  body 
which  might  be  fubje6ded  to  this  fpecies  of  operation  with 
fome  burning  matter,  of  which  the  heat  might  be  equal  to 
that  of  the  incandefeent  carbon,  with  which  the  lower  furface 
might  be  in  contact ;  or  by  which  bodies  might  be  expofed 
on  folid  fupports  to  a  temperature  equal  or  luperior  to  that 
of  the  porous  charcoal  uniting  with  oxygen. 

It  foon  occurred  that  thefe  defiderata  might  be  attained  by 
means  of  flame  fupported  by  the  hydrogen  and  oxygen  gafes  ; 
for  it  was  conceived  that,  according  to  the  admirable  theory 
of  the  French  chemifls,  more  caloric  ought  to  be  extricated 
by  this  than  by  any  other  combuflion. 

By  the  union  of  the  bafes  of  the  hydrogen  and  oxygen 
gafes,  not  only  is  all  the  caloric  of  the  oxygen  gas  evolved, 
but  alfo  a  much  larger  quantity,  which  mull  be  neceffary  to 
give  the  particles  of  the  hydrogen  their  fuperior  power  of  re- 
pulfion.  The  prodiuT  of  this  combuflion  is  water  in  the  ftate 
of  fleam,  which  retains  heat  fo  flip'htlv,  that  it  adls  merely  as 
a  vehicle  to  deliver  it  to  other  bodies.  What  is  neceflary  to 
preferve  to  water  its  form  of  fluidity,  is  the  only  portion  of 
the  caloric  extricated  in  this  combuflion,  which  is  perma¬ 
nently  ab  ft  railed. 

The  combuflion  of  carbon  with  oxygen  gas  has  been 
hitherto  confidered  as  the  hottefl  of  all  Arcs.  The  caloric 
evolved  in  this  cafe  proceeds  from  the  oxygen  gas  alone, 
while  the  produ6t  of  this  combuflion  is  carbonic  acid  gas, 
which  abftra6fs  the  large  quantity  of  caloric,  iiecelFary  to  give 
it  the  form  of  permanent  air,  but  which  adds  nothing  to  the 
heat  of  the  combuflion.  Hence  it  is  evident,  that  more  ca¬ 
loric  is  evolved,  and  lefs  abftrafted,  in  combuflion  fupported 
by  the  hydrogen  and  oxygen  gafes,  than  in  that  fupported  by 
oxygen  gas  and  carbon. 

However,  the  intenfenefs  of  the  beat  of  combuflion  is  not 
only  dependent  on  the  quantity  of  caloric  extricated,  but  alfo 
on  the  comparative  fmallnefs  of  the  time  and  fpace  in  which 
the  extrication  is  accomplifhed.  But  in  this  refpe^b  the 
aeriform  combuftible  has  obvioufly  the  advantage  over  thofe 
which  are  folid,  a"  its  fluid  and  elaflic  properties  render  it 
fufceptible  of  being  rapidly  precipitated  into  the  focus  of 
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combuftion,  and  of  the  moft  fpeedy  mixture  with  the  oxi¬ 
dating  principle  when  arrived  there. 

The  opinion  of  the  intenl'enefs  of  the  heat  produced  by  the 
hydrogen  apd  oxygen  gafes  thus  upheld  by  theory,  derives 
additional  fupport  from  the  pradlical  obfervation  of  the  great 
heat  of  a  flame  fupported  by  hydrogen  gas  while  ifluing  from 
a  pipe;  and  a  1  To  of  the  violent  exploflon  which  takes  place 
when  it  is  mixed  with  oxygen  gas  and  ignited;  for  it  appears 
that  this  exploflon  can  only  be  attributed  to  the  combination 
of  an  immenfe  quantity  of  caloric  with  the  water  which  is 
either  held  in  folution  by  thefe  gafes,  or  formed  by  the  union 
of  their  bafes. 

Such  was  the  reafoning  which  originated  the  deflre  of  enir 
ploying  the  flame  of  the  hydrogen  and  oxygen  gafes.  But 
before  this  could  be  accompliflied  it  was  neceflary  to  over¬ 
come  the  difficulty  of  igniting  a  mixture  of  thefe  aeriform 
fubffances  without  the  danger  of  an  exploflon.  ft  was  for 
the  purpofe  of  furmounting  this  difficulty  that  the  hydroftatic 
blow-pipe  was  furnifhed  with  two  compartments,  by  means 
of  which  the  machine  might  be  at  the  fame  time  charged 
with  different  fpecics  of  air,  ,  without  any  poffibility  of  mix¬ 
ture.  One  of  thefe  compartments  being  fupplied  with  oxy¬ 
gen  and  the  other  with  hydrogen  gas,  two  common  brafs 
blow-pipes  a,  b,  fig.  8,  were  joined  at  their  orifices  to  two 
tubular  holes  in  the  conical  frulfum  of  pure  filver  c,  of  whicli 
the  mean  diameter  is  one- third,  and  the  lenorth  is  three- 
fourths  of  an  inch.  The  diameter,  of  one  of  thefe  holes  is 
large  enough  for  the  admiffion  of  a  common  brafs  pin.  The 
other  hole  is  a  third  lefs.  They  commence  feparately  on  the 
upper  furface  of  the  filver  fruftimi  near  the  circumference, 
and  converge  fo  as  to  meet  in  a  point  at  the  diftance  of  a  line 
and  a  half  from  the  lower  furface.  In  the  fpace  between 
the  lower  furface  and  the  point  of  meeting,  there  is  a  per¬ 
foration  of  the  fame  diameter  as  the  larger  hole.  The  man¬ 
ner  in  which  this  perforation  and  the  tubular  holes  commu¬ 
nicate  one  with  the  other,  may  be  underftood  from  the  lines 
in  the  form  of  the  letter  Y,  in  the  tranfparent  reprefentatioii 
of  the  filver  conical  fruflum  at  d.  The  pipes ^ab  were  then 
fitted  into'  the  mouths  O,  o,  of  the  pipes  of  delivery,  fig.  i ; 
fo  that  the  blow-pipe  inferted  into  the  larger  hole  of  the  friif- 
tum  fliould  communicate  wdth  the  compartment  containing 
the  hydrogen  gas,  and  that  the  other  fliould  communicate 
with  that  which  contained  the  oxygen  gas.  The  cock  of  the 
pipe  communicating  with  the  hydrogen  gas  was  then  turned 
until  as  much  was  emitted  from  the  orifice  of  the  cylinder 
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as  when  lighted  formed  a  flame  fmaller  in  fize  than  that  of 
a  candle.  Under  this  flame  was  placed  the  body  to  be  a<Sl;ed 
on,  fupported  either  by  charcoal  or  by  fome  more  folid  and 
incombullible  fubftance.  The  cock  retaining  the  oxygen  gas 
was  then  turned,  until  the  light  and  heat  appeared  to  have 
attained  the  greateft  intenfity.  When  this  took  place,  the 
eyes  could  fcarcely  fuftain  the  one,  nor  could  the  moll  refrac¬ 
tory  fubflances  reflfl:  the  other. 

tiowever,  it  is  w^orthy  of  notice  that  the  light  and  heat  of 
this  combuflion  do  not  become  evident  until  fome.  body  is 
expofed  to  it,  from  which  the  light  may  be  refledfed,  dr  on 
which  the  eflTe^f  of  the  heat  may  be  vifible.  This  is  not  the 
cafe  with  conibuftion  fupported  by  oxygen  and  carbon;  for 
no  fooner  is  a  ftrearn  of  oxygen  gas  dire6led  on  ignited  car¬ 
bon,  than  an  effulgence  is  produced,  which  imprefles  the 
mind  of  the  beholder  with  an  idea  of  the  ffreateft  heat  beins: 
produced  by  it. 

It  is  in  this  different  appearance  of  thefe  different  fpecies 
of  combuflion  that  we  may  difcover  the  reafon  why  philofo- 
phers  have  negle6led  the  one,  while  they  have  beftowed  much 
attention  on  the  other  *. 

In  lieu-  of  the  conical  fruftum  reprefented  at  c  d,  that  at 
d  e  may  be  ufed.  The  tubular  holes  of  this  laft-mentioned 
fruftum  do  not  meet,  but  deliver  their  air,  at  feparate  orifices, 
into  an  excavation  in  the  lower  part  of  the  fruftum.  The 
dotted  lines  reprefent  the  tubular  holes,  and  the  arched  line 
the  excavation.  This  is  about  three  lines  in  diameter,  and 
enters  into  the  filver  about  the  fame  diftance.  - 

At  f  are  reprefented  pipes  w'hich  are  ufed  for  the  fufion  of 
platina,.or  fubjedfs  of  the  larger  kind.  They  confifl  of  a  large 
and  a  fmall  pipe,  the  orifice  of  the  one  being  inferted  into 
that  of  the  other,  as  may  be  underftood  from  the  dotted  lines 
near  f. 

The  purity  of  gafes  contained  in  the  hydroflatic  blow-pipe 
mav  be  at  any  time  examined  by  charging  eudiometers  from' 
the  fyphon  and  leathern  pipes  hanging  to  the  cocks  ZZ,  fig.-r . 
Thefe  cocks  are  foldered  to  curved  pipes,  one  of-\vhich  is 
reprefented  in  the  figure.  By  turning  the  cocks  round,  the 

*  The  inferiority  of  the  light  emitted  by  the  flame  of  the  hydrogen  and 
ovygen  gales,  to  that  which  irradiates  from  bodies  expofed  to  its  adt'iom, 
adds  one  to  the  many  inftanccs  in  combuflion  in  which  the  quantity  and 
colour  of  the  light  extricated  do  not  feem  to  be  fo  much  dependent  on  the 
quantity  of  oxygen  gas  confumed,  as  on  the  nature  of  the  iubflances, heated.  - 
or  burned.  In  this,  therefore,  we  may  find  fupport  for  the  idea,  that  the 
light  extricated  by  fire,  or  emitted  by  heated  bodies,  proceeds  not  only 
from  the  decompofition  of  pure  air,  but  from  that  of  the-  combufiible,  or  ' 
the  heated  bodies  themfeives.  .  ■  . 
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mouths  of  the  curved  pipes  may  be  brought  down  to  the  fur- 
face  of  the  watery  this  gives  a  facility  to  the  difeovery  of  any 
heavier  gas  which  may  be  mixed  with  one  which  is  rhoft 
light,  as  the  fluid,  whofe  fpeciflc  gravity  is  greater^  will  be 
found  on  the  furface  of  the  water.. 

I  fhall  now  defcribe  the  changes  effected  on  the  mofl;  fixed 
2nd  refractory  fubflances  by  the  flame  of  the  hydrogen  and 
oxygen  gafes. 

In  order  to  avoid  a  tedious  recurrence  to  an  awkward 
phrafe,  I  fliall  generally,  in  the  fubfe<juent  part  of  this  paper, 
diftinguifh  the  flame  of  the  hydrogen  and  oxygen  gafes  by 
the  appellation  of  gafeous 

By  expofure  to  the  galeous  flame,  either  on  fupports  of 
filver  or  of  carbon^  barytes^  alumine,  and  fl)eX;|  were  com-* 
pletely  fu  fed  i 

The  products  of  the  fufioti  of  alumiiie  and  filex  were  fub-^ 
fiances  very  fimilar  to  each  other,  and  much  refcmbling  white 
enamel. 

The  refult  of  the  fufion  of  barytes  was  a  fubflance  of  ail 
afh-coloured  cafl,  which  after  long  expofure  fometimes  ex¬ 
hibited  brilliant  yellow  fpecks.  If  it  be  certain  that  barytes 
is  an  earth,  thefe  fpeeks  mufl;  have  been  difcoloured  particles 
of  the  fllver  fupport,  or  of  the  pipes  from  which  the  flame 
ifliied. 

Lime  and  magnefla  are  extremely  difficult  to  fufe,  not  only 
becaufe  they  are  the  mofl  refraCtory  fubflances  in  nature,  but 
from  the  difficulty  of  preventing  them  from  being  blown  on 
one  fide  by  the  flame  :  neverthclefs,  in  fome  iiiftances  by  ex¬ 
pofure  on  carbon  to  the  gafeous  flamC^fmall  portions  of  thefe 
earths  were  converted  into  black  vitreous  mafles.  Poflibly 
the  black  colour  of  thefe  produCls  of  fufion  may  have  been 
caufed  by  iron  contained  in  the  coal  j  for  in  the  high  tem¬ 
perature  of  the  gafeous  flame,  a  powerful  attraction  i§  reci¬ 
procally  exerted  by  iron  and  the  earths. 

Plati  iia  was  fufed,  by  expofure  on  carbon,  to  the  Combuf- 
tion  of  hydrogen  gas  and  atmofpheric  air.  But  the  fufion  of 
this  metal  was  rapidly  accompliflied  by  the  gafeous  flame^ 
either  when  expofed  to  it  on  carbon  or  upon  metallic  fup- 
ports. 

A  fma1l  quantity  of  this  metal  in  its  native  granular  form, 
being  ftrewed  in  a  fllver  fpoon,  and  pafled  under  the  gafeous 
flame,  the  track  of  the  flame  became  marked  by  the  con¬ 
glutination  of  the  metal ;  and,  when  the  heat  was  for  fome 
time  continued  on  a  fmall  fpace,  a  lump  of  fufed  platina  be¬ 
came  immediately  formed. 

About  two  penny- weights  of  the  native  grains  of  platina, 

when 
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when  fubje^led  to  the  gafeous  flame  on  carboti,  became 
quickly  fufed  into  an  oblate  fpheroid  as  fluid  as  mercury, 
i  his  fpheroid,  after  being  cooled,  was  expofed  as  before,  ft 
became  fluid  in  lefs  than  the  fourth  of  a  minute. 

Had  I  fuflicient  confidence  in  my  own  judgment,  I  fhoutd 
declare,  that  gold,  filver,  and  platina,  were  thrown  into  a 
flate  of  ebullition  by  expofure  on  carbon  to  the  gafeous  flame; 
for  the  pieces  of  charcoal  on  which  they  were  expofed  became 
waflied  or  gilt  with  detached  particles  of  metal  in  the  parts 
adjoining  the  fpots  where  the  expofure  took  place.  Some  of 
the  particles  of  the  metal  thus  detached  exhibited  fymptoms 
of  oxidation. 

As  the  fufion  of  lime  and  magnefia  by  expofure  on  carbon 
was  accompliflied  with  great  difficulty  and  uncertainty,  it 
became  defirable  that  means  might  be  difcovered  of  effiefting 
this  fufion  with  greater  eafe. 

By  the  union  of  the  bafe  of  oxygen  with  iron,  the  whole 
of  the  caloric  of  this  elaftic  fluid  is  fuppofed  to  be  extricated. 
This  confideration,  together  with  fome  practical  remarks  on 
the  heat  of  burning  iron,  induced  me  to  employ  the  com- 
buftion  of  this  metal  in  conjun6iion  wdth  that  of  the  hy¬ 
drogen  and  oxygen  gafes. 

Some  pieces  of  iron  wire,  each  of  about  half  an  inch  in 
length,  were  quickly  thrown  into  fufion  and  rapid  combuf- 
tion  by  expofure  on  carbon  to  the  gafeous  flame.  When 
either  lime,  magnefia,  barytes,  alumine,  or  filex,  were  thrown 
on  the  iron  in  this  ftate,  they  became  inftantly  melted  and 
incorporated  with  the  metal.  It  remains  a  queflion  whether 
in  this  cafe  the  earths  were  fufed  or  diflblved,  and  whether 
the  fubftances  which  refulted  from  their  union  with  the  iron 
were  mixtures  or  combinations.  If  they  were  combinations, 
according  to  the  prefent  nomenclature,  they  fiiould  be  deno¬ 
minated  ferrurets. 

The  difficulty  of  igniting  fome  fubftances  which  are  only 
fufceptible  of  combuftion  at  very  high  degrees  of  heat,' has 
hitherto  excluded  them  from  the  laboratory.  By  means  of 
the  gafeous  flame,  fuch  fubftances  may  be  employed  with 
the  greateft  facility  in  fmall  analytical  operations. 

Of  the  nature  of  the  fubftances  above  defcribed  are  the 
carburets  of  iron  and  fome  peculiar  fpecies  of  native  coal. 

Among  the  carburets 'of  iron,  the  Engl ifti  plumbago  is 
efteemed  the  heft.  Some  pieces  of  this  fubftance,  obtained 
from  the  beft  Englifti  black-lead  pencils,. were  readily  thrown 
into  combuftion  by  expofure  to  the  gafeous  flame,  either  on 
carbon  or  on  fome  larger  pieces  of  American  plumbago.  It 
was  found  that  either  lime  or  magnefia  was  fiifible  when 
VoL,  XIV.  No.  56.  U  expofed 
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expofed  to  the  fire  thus  produced.  This,  however,  may  have 
been  caufed  by  the  iron  contained  in  the  carburet ;  for  the 
fufed  earths  and  plumbago  generally  adhered  to  each  other. 

There  is  a  peculiar  fpecles  of  native  coal  found  on  the 
banks  of  the  Lehigh  in  this  ftate,  which  it  is  extremely  dif¬ 
ficult  to  ignite  ;  but  when  expofed  to  a  high  degree  of  heat, 
and  a  copious  blah  of  air,  it  burns,  yielding  an  intenfe  heat 
without  either  fmoke  or  flame,  and  leaving  little  refidue.  By 
expofure  to  the  gafeous  flame  on  this  coal,  both  niagnefia  and 
lime  exhibited  Itrong  fymptoms  of  fufion.  The  former  af- 
fumed  a  glazed  and  fomewhat  globular  appearance.  The 
latter  became  converted  into  a  brownifli  femivitreous  mafs. 

The  heat  of  the  gafeous  flame  is  very  much  dependent  on 
the  proportional  quantities  of  the  gafes  emitted.  On  this 
account,  the  perforations  in  the  keys  of  the  cocks  N,  n, 
fig.  I  ft,  fhoLild  be  narrow  and  oblong,  to  admit  of  a  more 
gradual  increafe  or  diminution  in  the  quantity  of  gas  emitted, 
I  have  now  concluded  my  communications  on  the  fubjedt 
of  this  paper,  and  {ball  be  happy  if  they  have  been  found 
of  the  time  and  attention  beftowed  on  them  by  the 


XLVIII.  On  the  double  RefrnBlon  of  Rod  Crvfal,  and  a'h’- 
other  dioptric  Property  of  that  Mineral  Subjlaiice^  By  C.  P. 
Torelli  de  Narci,  attacked  to  the  Council  of  Mines* » 

Double  refra^llon,  that  Angular  property  of  roek  cryf- 
tal  t,  and  of  feveral  other  minerals,  has  long  engaged  the  at¬ 
tention  of  mineralogifts  and  philofophers,  though  they  em¬ 
ployed  it  in  no  other  manner  than  as  a  diftinguifliing  cha- 
ra6fer.  C.  Haliy  fays];:  It  would  be  difficult  to  find  a 
more  ftriking  chara6ler  than  that  deduced  from  double  re- 
fraftion,  fince  it  depends  on  the  eflence  of  the  minerals  ia 
which  it  exifts.^' 

C.  Rochon  is  the  firft  philofopher  who  employed  this  pro¬ 
perty  of  rock  cryftal  to  meafure  fmall  angles;  and  he  read  on 
the  26th  of  January  and  qih  of  April  1777,  to  the  Academy 
of  Sciences,  two  memoirs  on  the  application  he  made  of  it, 
and  the  exa£t  refults  he  obtained.  This  difeovery  muft  be 
of  the  greateft  utility,  if  means  fhould  be  found  to  conftru<Sl: 
the  inftrnment  he  invented  at  fo  moderate  a  price  as  to  bring 
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it  wiihln  the  reach  of  thofe  who  might  have  occafion  to  mea- 
fure  angles  with  it. 

A  defire  to  accomplifh  this  ohje6):  induced  me  to  undertake 
fome  refearches  in  regard  to  the  cutting  of  rock  cryfl:al,  and 
experimei\ts  on  its  double  refraelion^  founded  on  thofe  made 
Beccariaand  Rochon.  With  rock  cryftal  alone  I  formed 
mediums  doubly  refringent.  This  is  the  name  which  Rochon 
gives  to  thefe  inflruments  cut  cylindrically  and  compofed  of 
two  (tr  three  prifms  of  this  fubftance,  which  are  perfe6lly 
achromatic,  and  produce  very  Ifrong  double  refraifion.  I 
confl;ru6led  one  with  three  prifms,  in  which  the  angle  of 
double  refra6lion  is  one  degree  eight  minutes :  and  I  find 
that  larger  may  ftill  be  obtained. 

^  I  fiiall  not  here  indicate  the  dire£lion  in  which  I  cut  mv 
different  prifms  of  rock  cryftal  in  order  to  obtain  the  maximum 
of  double  refra6lion,  becaufe  I  have  ftill  fome  experiments  to 
terminate  before  I  can  acquire  a  thorough  knowledge  of  them. 

'  is  one 
uty  to- 

This  prifm,  the  fecTion  of  which  is  an  ifofceles  triangle, 
has  one  of  its  angles  obtufe,  and  of  more  than  100  degrees. 
When  one  looks  throu2:h  the  two  faces  which  form  the  ob- 
tufe  angle,  and  in  a  direction  parallel  to  the  face  oppofite  to 
it,  the  object  appears  neither  difplaced  nor  fenfibly  coloured, 
but  only  inverted  in  fuch  a  manner,  that  what  is  on  the  right 
appears  on  the  left;  and  ^jice  verfa.  If  a  capital  L,  for  ex¬ 
ample,  cut  out  and  applied  to  the  pane  of  a  window,  be 
looked  at,  the  horizontal  line  of  that  letter,  Inftead  of  being 
on  the  right  below  the  vertical  one,  appears  to  be  fituated  011 
the  left.  By  continuing  to  look  at  this  letter,  if  the  prifm  be 
turned  on  itfelf,  and  in  fuch  a  manner  as  if  it  were  traverfed 
by  an  axis  parallel  to  the  direction  in  which  the  letter  is 
viewed,  the  image  of  the  letter  turns  at  the  fame  time  as  the 
prifm  ;  but  it  moves  twice  as  quick — fo  that,  if  the  prifrn 
makes  one  turn,  the  image  of  the  letter  makes  two.  Lmade 
other  very  fingular  experiments  with  this  prilm  ;  but  as  it 
would  be  too  tedious  to  detail  them  here,  I  ftiall  referve  them 
for  a  memoir,  in  which  I  (hall  explain  the  means  I  em¬ 
ployed  to  afeertain  the  rules  which  muft  be  followed  to  cut 
rock  cryftal  in  the  direction  that  produces  the  of 

its  double  refraction,  and  to  be  able  to  conftruCt,  without 
repeated  trials,  the  inftrument  invented  by  Rochon,  to  mea- 
fure,  with  very  great  precifion,  diftances  of  every  kind.  I 
Ihall  treat  of  its  application  to  mines ;  and  fliall  deferibe  the 

U  2,  method 


Among  thole  which  I  cut  for  my  experiments,  there  1 
which  produces  effects  fo  fingular  that  I  think  it  my  d 
deferibe  it. 
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method  I  purfued  to  meafurc  the  dccpeft  wells  and  the  longed 
galleries. 

I  fhali  conclude  this  note  with  a  fiiccin£t  account  of  fome 
experiments  which  [  made  with  the  irofceles  prifm  of  rock 
cryltal  already  mentioned.  Bv  applying  it  to  a  fimple  ca¬ 
mera  ohfeura^  the  objects  painted  in  an  inverted  poiition,  when 
this  prifm  is  not  ufed,  are  made  to  appear  in  their  proper? 
fituation.  By  adapting  it  to  alironomical  telefcopes,  the  fame 
effedl  willbe  produced  in  regard  loobjeLvis,  which^  when  feeii 
through  the  two  convex  glalfesthatcompofe  it,  appear  inverted. 

This  prifm  fupplies  the  means  of  fliortening  telefcopes  de¬ 
fined  to  view  terrellrial  obje^fs,  becanfe,  by  employing  it 
with  a  convex  cve-glafs  only,  and  an  objedf-glafs  fimple  or 
achromatic,  initead  of  three,  iour,,-m’Tve  eye-glafles,  objefds 
which  without  its  interpofilion  vvould  have  appeared  inverted, 
will  be  feen  in  their  proper  pofition.  By  thefe  means,  one, 
two,  three,  or  even  four  eye-glaffes  would  be  faved,  -and  the 
telefcope  might  be  ihortened  by  nearly  the  whole  length  oc¬ 
cupied  by  thefe  eye-glaiies.  Light  alfo  will  be  gained;  for 
this  prifm  occafions  no  lofs  in  this  refpedf,  the  matter  of 
which  it  is  formed  being  exceedingly  tranfparent ;  nor  will 
any  thing  be  loh  in  regard  to  dihindtnefs ;  for,  as  the  prifm 
is  very  near  the  eye,  the  faults  w'hich  might  arife  from  any 
inexadfnefs  in  the  poliflnng  of  its  two  furfaces  wdll  not  be 
feniible. 

In  employing  this  telefcope  it  miift  be  remembered,  that 
at  the  fame  time  that  it  inverts  objedls  by  turning  them  iip- 
fide  down,  it  turns  them  from  right  to  left,  and  what  appears 
on  the  right  in  tlie  field  of  the  telefcope  is  really  on  the  left : 
for  example,  il  a  man  going  from  right  to  left  be  viewed  with 
it,  he  will  appear  in  the  telefcope  as  if  going  from  left  to 
right,  but  in  his  natural  fituation  :  whereas,  if  viewed  with 
the  fame  telefcope,  taking  from  it  the  prifm  of  rock  cryftal 
and  leaving  only  the  eye-glafs  which  inverts  the  objecls,  the 
man  would  appear  not  only  to  be  proceeding  in  a  diredlion 
contrary  to  that  in  which  he  really  is  advancing,  bnt  he  would 
appear  alfo  inverted — the  common  effedt  of  telefcopes  which 
ha\e  only  a  convex  eve-  o^lafs. 

Experience  alone  can  {how  whether  this  method  of  fliort- 
f.ni ng  land  lelelcopes  can  he  as  ufeful  as  it  appears  curious, 
and  wheiiicr  ii  will  be  podible  to  confirudl  one  at  fuch  a 
moderate  price  as  to  maintain  a  competition  with  common 
teiefc.opes,  without  which  this  inttrumeiU  would  remain 
among  the  number  ot  thole  difeoveries  which  are  rathei 
curious  than  iifefuL  ' 

XLIX.  Pre- 
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PrepafiT-tion  oj"  the  Vhojphuret  of  Tjtme,  Py 
J.  B.  Van  Mo  ns 

P 

X  PTOSPMURET  of  lime  affords  to  the  amateurs  of  amiifing 
caeuiiftrv  a  curious  compound^  on  account  of  the  property  it 
has  of  diiengaging,  when  a  few  bits  of  it  are  thrown  into 
water,  a  quantity  of  gafeous  bubbles,  which,  on  reaching 
the  furface  of  that  liquid,  inilaine  Ipontaneoufly  with  a  beau¬ 
tiful  white  flame,  and  give  rile  to  fuccefiive  detonations, 
which  may  be  compared  to  a  running  fire  of  mufketry.  But 
tne  preparation  of  this  phofphuret  is  often  unattended  with 
fuccefs  on  account  of  the  air,  which,  by  following  the  ufual 
procefs,  cannot  be  excluded  from  the  vefl'els,  and  wliich  ox¬ 
idates  and  even  acidifies  the  pdiofphorus ;  in  which  cafe,  the 
conibuftible  loling  its  adfion  on  the  water,  no  detonating  gas 
is  engendered ;  and  the  corredlion,  by  which  the  incmive- 
nience  of  oxidation  is  avoided,  by  putting  the  phofphorus  at 
the  bottom  of  the  veflel,  and  the  lime  at  the  top,  does  not 
give  a  homogeneous  produed;,  but  a  faturated  phofphuret,  by 
the  vaporization  of  the  phofphuret,  wliich  brings  it  to  a  ftate 
impioper  for  uniting  itlelf  with  the  lime.  J'hele  different 
obffacles  may  be  avoided  by  proceedins;  in  the  followino' 
manner:  ^ 

Fill  a  fmall  glafs  matrafs,  with  a  flat  bottom  and  a  long 
narrow  neck,  two-thirds,  with  one  part  of  carbonated  lime 
(white  marble,  waflied  chalk,  or  prepared  ovfler-fliells). 
Place  the  matrafs  in  a  fand-bath,  and  apply  a  heat  capable 
of  expelling  the  carbonic  acid  from  the  lime.  When  you 
think  that  the  decarbonization  is  near  an  end,  introduce  in 
portions  a  third  part  of  pholphorus,  at  very  fmall  intervals, 
and  conflantly  maintaining  the  matter  at  a  dark  red  heat. 
1  he  phofphorus  fufed,  and  prevented  from  burning  by  a  re- 
niainder  of  carbonic  acid  gas  which  is  difengaged'^fiom  the 
lime,  diflufes  itfelf  throughout  the  whole  nnds  of  the  mat-' 
ter,  contraefs  an  union  with  the  lime,  lofes  its  volatility,  and 
forms  phofphuret.  After  the  whole  pholphorus  is  nitro- 
duced,  let  the  fire  be  fuddenly  flackened,  and  flop  the  ma¬ 
trafs  with  a  ftopper  having  a  pneumatic  valve  to  jirevent  ac- 
cels  of  the  air,  and  to  fufier  to  elcape  the  gas  which  the  mat¬ 
ter  that  remains  fome  time  puffed  up  continues  to  difengaue. 
When  the  matter  is  fulficiently  cooled,  take  it  from  Sic 
matrafs,  and  put  it,  taking  care  not  to  touch  it  with  the 
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fingers  or  other  moift  bodies,  into  heated  glafs  flafks  which 
can  be  hermetically  clofed. 

The  phofphuret  of  lime,  when  well  prepared,  is  a  com¬ 
pact  mafs  of  a  pale  reddifh  brown  colour  inclining  to  choco¬ 
late.  It  inflames  by  the  leafl  humidity,  and  emits  in  the 
air  an  odour  of  garlic  mixed  with  that  of  phofphorated  hy¬ 
drogen  gas. 

The  fame  phofphuret  may  alfo  be  prepared  directly  from 
lime,  by  direfting,  by  means  of  a  gafometer  with  a  column 
of  water,  through  a  hole  formed  in  the  belly  of  the  matrafs, 
on  the  red  matter,  at  the  moment  of  adding  the  phofphorus, 
a  delicate  current  of  carbonic  acid  gas. 


L.  Chemical  Analyjis  of  an  uncommon  Species  of  Zeo^ 
lite.  By  Robebt  Kennedy,  M.D.  F.R.S.  F,A,S., 
and  Member  of  the  Royal  College  of  Phyjicians,  Edin¬ 
burgh  * . 

HE  zeolite  fubje61:ed  to  the  following  experiments  pof- 
fefles  fome  of  the  diflinguifhing  properties  common  to  other 
flones  of  the  fame  clafs,  but  differs  in  certain  refpeHs  from 
any  variety  wflth  which  I  am  acquainted.  I  found  it,  more 
than  three  years  ago,  in  the  bafaltic  rock  on  which  the  caftle 
of  Edinburgh  is  built  3  and  it  was  inclofed  within  a  mafs  of 
prehnite. 

The  colour  of  this  zeolite  is  in  fome  parts  nearly  white, 
in  others  grayifh  white.  It  is  compofed  entirely  of  ftraight 
fibres  arranged  in  bundles  or  maflTes  of  different  fizes,  all  the 
fibres  of  each  mafs  converging  towards  a  common  point. 
The  whole  fpecimen  is  an  aggregate  of  thefe  mafles,  the  bafes 
of  which  are  in  contadf  wdth  the  prehnite,  and  arc  impreflTed 
with  the  form  of  its  furface,  which  is  rounded  or  botryoidal. 
The  crofs  fraHurc  prefents  the  irregular  and  ragged  ends  of 
the  broken  fibres,  termed  the  hackly  fracture  by  Mr.  Kirwan. 

Although  the  fhape  and  arrangement  of  the  fibres  appear 
plainly  to  be  the  eff'eyls  of  cryflallization,  yet  I  have  not  been 
able  to  trace  a  perfedtly  regular,  determinate  form  in  any  of 
them.  However,  when  the  flone  is  broken,  fome  of  them 
can  be  readily  feparated  longitudinallv,  in  a  pretty  entire 
Rate,  and  feem  in  moft  inttanccs  to  be  four-lided  and  rec¬ 
tangular.  fl'heir  length  is  from  half  an  inch  to  two  inches  ; 
but  their  thicknefs  does  not  exceed  i-4cth  or  i-50th  part  of 
an  inch.  None  of  thefe  fibres  can  be  broken  acrofs,  fo  as  to 
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prefent  an  even  furface;  for  they  break  irregularly,  and  be¬ 
come  divided  at  the  point  of  fradtiire  into  very  minute  fpi- 
culje,  which  alfo  affume  a  fomewhat  redlangular  fliape. 

The  final!  fpiculae  or  fibres  are  tranfparent  and  colourlefs, 
with  a  confiderable  degree  of  lullre  3  but  the  unbroken  part 
of  the  ftone  pofielFes  lefs  luftre  than  the  feparate  fpiculce,  and 
much  lefs  tranfparency,  from  a  want  of  coinpaftnefs,  and 
from  the  eifeiT  of  many  minute  cracks. 

Its  hardnefs  is  not  eafilv  determined,  on  account  of  brittle- 
nefs ;  but  when  a  piece  of  it  is  rubbed  againft  glafs,  though 
the  fibres  crumble  down  very  quickly,  yet  the  glafs  is  flightly 
fcratched  at  the  fame  time.  Small  fraimients  of  it  can  be 

O 

broken  with  the  finn:ers,  or  crufhed  by  prefi'ure,  into  very 
fleiider  fpiculie,  which  are  fliarp,  and  apt  to  penetrate  the 
hands  when  touched.  All  hough  the  cohefion  of  its  compo¬ 
nent  parts  be  fo  weak,  yet  it  bends,  and  yields  in  foine  mea- 
fure  before  it  breaks,  and  is  not  eafily  ground  to  powder  in 
a  mortar, 

I  found  the  fpecific  gravity  of  different  pieces  of  the  fpeci- 
men,  taken  in  diftilled  water  at  the  temperature  of  60  ,  to 
vary  from  2 '643  to  2*740. 

This  (tone  has  the  property  of  appearing  luminous  in  a 
dark  place,  both  by  friftion  and  by  heat.  A  very  flight  de¬ 
gree  of  fridtion  produces  this  efiedt ;  (or  a  perlon  can  eafily 
diftinguifli  a  phofphoric  light,  even  if  he  draws  his  finger 
acrofs  it.  When  ftriick  with  a  hammer  in  fuch  a  manner 
that  fmall  fragments  are  driven  off,  they  appear  luminous  in 
paffing  through  the  air,  and  continue  to  ffiine  for  a  moment 
after  falling  on  the  ground  ;  and  a  hard  body  drawn  over  it 
leaves  a  track  of  light,  which  remains  a  fecond  or  two  vifible. 
When  a  piece  of  the  ffone  is  pounded  quickly  in  a  mortar,  a 
ftrong  light  is  emitted  but  after  being  wholly  reduced  to 
powder,  it  no  longer  fliines. 

The  light  which  it  gives  by  flight  fi  idfion,  is  fully  equal  to 
that  produced  by  two  quartz  pebbles  rubbed  or  (truck  againft 
each  other  ftrongly. 

Small  fragments  of  this  zeolite  placed  on  a  piece  of  hot 
iron  or  of  clay,  alfo  become  luminous,  and  fiiine  with  nearly 
as  much  brightnefs  as  common  blue  fluor  does,  when  heated 
in  the  fame  manner,  iiy  being  made  red-hot,  however,  it 
is  deprived  of  the  property  of  giving  light  a(terwards  by  heat, 
though  it  ftill  appears  faintly  luminous  by  frldtioii.  In  all 
thefe  experiments  it  is  a  reddiffi  wljiie  light  wliich  it  emits, 
accompanied  at  times  with  reddiflj  momentary  kind  of  ffaflies. 

It  can  be  mtdted  without  difficulty  into  glafs.  When  a 
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fmall  piece  of  it  is  heated  gradually  with  the  blow-pipe,  i% 
firft  becomes  white  and  opaque;  a  number  of  fiflures  are  then 
formed,  by  which  its  bulk  appears  fomewhat  increafed ;  and 
after  the  flame  is  made  fufiiciently  intenfe,  it  melts  into  a  glo¬ 
bule  of  colourlefs  glafs,  the  tranfparency  of  which  is  imperfect 
on  account  of  many  minute  air-bubbles.  Although  thui^ 
fuflble  by  flrong  heat,  yet  a  very  low  degree  of  ignition 
fcarcely  afTe(9:s  it.  A  piece  of  the  ftone,  after  having  been  put 
into  a  crucible,  and  expofed  for  a  fliort  time  to  a  lire  which 
made  it  jufl;  \  ifibly  red-hot,  was  not  altered  in  appearance, 
and  had  not  loft  more  than  ^^oth  part  of  its  weight.  In  a 
temperature,  however,  about  20°  of  Wedgwood,  I  found  that 
a  fragment  of  this  zeolite  became  opaque,  and  more  ealy  to 
pulverize  than  in  its  natural  ftate ;  at  90^  it  did  not  melt,  but 
was  glazed  on  the  furface,  adhered  to  the  crucible,  and  had 
begun  to  fink  down  ;  and  at  120°  melted  into  an  imperfe<ft: 
glafs  of  a  light  greenilh  yellow  colour,  deficient  in  trani- 
parency,  which  a6led  ftrongly  on  the  crucible. 

In  temperatures  fufflciently  high,  it  lofes  from  4-  to  3 
per  cent,  of  its  weight;  but  to  produce  this  effe(ft,  the  heat 
muft  be  equal  at  leaft  to  20°  or  25°  of  Wedgwood.  Part  of 
the  volatile  matter  thus  driven  ofl,  is  carbonic  acid;  for  the 
zeolite,  when  reduced  to  powder,  and  mixed  with  acids,  pro¬ 
duces  a  flight  eft'ervefcence.  I  found,  Wy  three  difi'erent  ex¬ 
periments,  that  th®  lofs  of  weight  after  the  eft'ervefcence  was 
about  3  per  cent.;  coniequently,  the  remaining  2  or  2^  parts 
may  be  prefuraed  to  confift  of  moifture. 

This  fubftance  produces  a  jelly,  as  moft  other  zeolites  do, 
with  the  flronger  acids.  When  ground  to  powder,  and  mixed 
with  the  fulphuric,  nitric,  or  muriatic  acid,  the  mixture  be¬ 
comes  a  firm  jelly  in  a  few  minutes,  provided  the  acids  are 
not  much  diluted,  or  ufed  in  too  great  quantity.  That  which 
is  formed  by  the  adlion  of  the  nitric  or  the  muriatic  acid,  is 
nearly  tranfparent;  but  the  . ftone  contains  fo  much  lime,  as 
will  prefently  be  fliown,  that  with  the  fulphuric  the  jelly  is 
white  and  opaque,  on  account  of  the  fulphate  of  lime  which 
}s  generated. 

The  prehnite  in  which  it  was  inclofed,  as  already  men¬ 
tioned,  is  of  a  light  green  colour,  with  fome  iuftre,  and 
a  conflderable  degree  of  tranfparency.  It  gives  fire  with 
*  fteel,  can  be  readily  melted  with  the  blow-pipe,  and  froths 
up  much  before  fufion. 

Having  made  thefe  preliminary  experiments  refpecTing  the 
general  properties  of  the  zeolite,  I  fubjefted  a  portion  of  it,  in 
the  next  place,  to  analvfis,  to  afeertain  of  what  earths  it  was 
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compofed,  and  found  that  it  conhfted  almoll  wholly  of  lileK 
and  lime^  wdth  a  certain  proportion  of  foda.  The  following 
were  the  methods  by  w'hich  it  was  analyfed  : 

1.  One  hundred  grains,  reduced  to  fine  powder  in  a  mortar 
of  flint,  were  mixed  wdth  500  grains  of  muriatic  acid  and 
1000  grains  of  dillilled  water.  The  powder  was  immediately- 
attacked  by  the  acid ;  fome  heat  and  momentary  eflervef- 
cence  were  produced,  and  in  a  few  minutes  the  filex  appeared 
floating  in  a  loofe  and  v^ry  divided  ftate.  The  mixture  being 
heated  on  a  fand-bath,  became  in  a  fliort  time  a  thin  tranf- 
parent  jelly.  I  expofed  this  jelly  to  a  gentle  heat  (lefs  than 
200^  of  Fahrenheit)  till  it  became  nearly  dry.  Water  was 
then  poured  on  it,  and  the  mixture,  after  being  digefled  for 
fome  time,  w^as  filtered.  The  undiflblved  part  collected  on 
the  filter,  when  fufficiently  waflied,  was  dried  and  heated, 
red-hot  for  a  quarter  of  an  hour.  It  weighed  514-  grains, 
was  perfehlly  white,  and  proved  on  examination  to  be  pure 
filex,  unmixed  with  any  other  earth. 

2.  The  filtered  fohition,  which  was  tranfparcnt  and  nearly 
coloiirlels,  after  being  faturated  wdlh  cauftic  ammonia,  depo- 
flted  a  fmall  quantity  of  a  brownifli  white  precipitate.  Having 
collected  this  precipitate  on  a  filter,  and  waflied  it,  I  expofed 
it  for  a  few  minutes  to  a  red  heat.  It  then  weighed  one  grain, 
and  had  become  brown,  and  was  found  to  confifl  of  half  a 
grain  of  oxide  of  iron,  and  half  a  grain  of  argil. 

3.  In  the  next  place  I  added  a  few  drops  of  fulphuric  acid 
to  the  folution,  to  difeover  if  it  contained  any  barytes  or  flron.- 
tian.  The  acid  produced  no  precipitate.  The  folution  was 
then  evaporated  to  a  fmall  quantity,  and  boiled. with  carbo¬ 
nate  of  ammonia.  Some  carbonate  of  lime  w^as  thrown  down, 
which,  after  being  waflied,  and  expofed  for  a  few  minutes  to 
a  very  low  red  heat,  weighed  57  grains.  To  drive  off  the 
carbonic  acid,  and  afeertain  the  real  quantity  of  lime  which 
this  precipitate  contained,  I  put  it  into  a  fmall  crucible  of 
Cornifh  clav,  which  was  Inciofed  within  a  Heflian  crucible, 
and  heated  it  for  three  hours.  The  fire  was  raifed  flowly  at 
firfi,  but  was  afterwards  increafed  to  of  Wedgwood.  The 
lime  adhered  flightly,  and  weighed  314  grains.  By  treating 
it  with  fulphuric  acid  I  detcHcd  fome  flight  traces  of  mag- 
nefia,  the  rett  being  wholly  converted  into  fulphate  of  lime, 

4.  The  diflerent  earths  having  been  thus  feparated  from 
the  folution,  it  was  evaporated  to  drynefs  for  the  purpofe  of 
obtaining  tlie  foda,  which  I  had  learned  by  previous  experi¬ 
ments  would  be  \\  holly  taken  up  with  the  otlicr  folubie  parts 
of  the  zeolite,  wlien  dccoinpoied  by  acids.  After  the  eva¬ 
poration 
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poration  a  white  fait  remained,  which  was  heated  gradually 
in  a  crucible  to  volatilize  the  muriate  of  ammonia  formed  in 
the  coLirfe  of  the  analyfis.  When  white  vapours  ceafed  to 
rife,  the  heat  was  increafed  to  rednefs,  and  a  fait  was  left 
which  weighed  17  grains.  On  rediflblving  it  in  a  fmall  cjuaii- 
tity  of  water,  and  boiling  the  folution  with  carbonate  of  am¬ 
monia,  a  minute  portion  of  carbonate  of  lime  was  precipi¬ 
tated,  which  weighed  one  grain ;  equal  to  about  half  a  grain 
of  pure  lime.  I  obtained  the  fait  by  a  fecond  evaporation  ; 
and  after  it  had  been  expofcd  again  to  a  very  low  red  heat,  it 
weighed  16  grains,  and  confilfed  wholly  of  muriate  of  foda. 

According  to  Mr.  Kirwan’s  experiments,  16  parts  of  mu¬ 
riate  of  foda  in  cryftals  contain  8*5  parts  of  foda;  but  the  16 
parts  above  mentioned,  by  having  been  dried  in  a  red  heat, 
and  confequently  freed  from  water  of  cryftalHzation,  would 
contain  fomewhat  more  than  8*5  parts  of  foda.  However, 
the  proportion  of  foda  in  loo  parts  of  the  zeolite  may  be 
Ifated  at  8*5  parts,  which,  though  probably  rather  lefs  than 
the  real  quantity,  mull  be  very  nearly  correct. 

Having  finilhed  the  experiments  juft  defcribed,  I  analyfed 
the  zeolite  a  fecond  time  ;  and  made  ufe  of  nitric  acid,  for 
the  purpofe  of  afcertaiiiing  whether  any  muriatic  acid  en¬ 
tered  into  its  compofition.  By  the  teft  of  nitrate  of  filver,  I 
found  that  fome  traces  of  the  muriatic  acid  could  be  diftin- 
guifhed,  although  the  quantity  was  very  fmall.  With  regard 
to  the  proportion  of  the  earths,  the  refults  of  the  fecond 
analyfis  correfponded  almoft  exactly  with  the  former. 

I  alfo  expofed  fome  of  the  zeolite  to  the  action  of  the  ful- 
phuric  acid  in  the  following  manner,  with  the  view  of  ob¬ 
taining  the  foda  only,  the  earths  being  difregarded.  One 
hundred  grains  *,  reduced  to  fine  powder  in  the  flint  mortar, 
were  mixed  with  250  grains  of  fulphuric  acid,  diluted  with 
twice  its  weight  of  water.  Some  heat  and  very  fliirht  efter- 
vefcence  were  produced,  and  the  mixture  foon  became  thick 
and  gelatinous.  It  was  then  evaporated  flowdy  to  drynefs  iu 
a  fand-bath  in  a  cup  of  Chinefe  porcelain  ;  and  the  dry  mafs 
was  pulverized  and  boiled  for  half  an  hour  with  water,  and 
filtered.  Having  wafhed  the  undiliblved  refiduum  fufficiently, 
I  boiled  the  filtered  folution  with  carbonate  of  ammonia, 
which  precipitated  fome  earthv  matter.  After  this  had  been 
feparated  bv  filtration,  the  folution  was  evaporated  to  drynefs 

*  [  made  ufc  of  fmall  quantides  only  of  tlie  zeolite  in  all  thefe  experi¬ 
ments;  becaufe,  as  the  fpecimeu  appears  to  be  the  oivy  one  of  the  kind 
which  has  been  found,  I  wdlied  to  preferve  as  much  of  it  entire  as  pof- 
fible. 
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by  a  gentle  beat ;  and  the  faline  mafs  left  was  put  Into  a  cru¬ 
cible,  and  heated  flowly  to  rednefs.  A  white  fall  remained 
in  the  crucible,  which  weig;hed  lo  trains.  To  free  this  hilt 
irom  any  remains  of  earthy  falls  which  might  be  mixed  with 
It,  I  diffolved  it  in  a  fmall  quantity  of  water,  added  fome  car¬ 
bonate  of  ammonia,  and  boiled  the  mixture  for  a  few  mi¬ 
nutes,  by  which  means  a  flight  earthy  precipitate  was  thrown 
down.  This  being  feparated  as  before,  the  fait  was  again 
collected  by  evaporation,  and  heated  to  rednefs.  It  now 
weighed  i7j_  grains,  and  was  found  on  examination  to  be 
pure  fulphate  of  foda  ’'d 

By  Mr.  Kirwan’s  eiiimation,  17  f  parts  of  dry  fulphate  of 
foda  contain  nearly  eight  parts  of  alkali;  confequently,  from 
TOO  parts  of  the  zeolite  there  have  been  obtained  ,by  the  pro- 
cefs  laft  deferibed  eight  parts  of  foda.  This  refult  corre- 
fponds  with  the  former,  in  which  the  alkali  was  colle6ted  in 
the  hate  of  muriate  of  foda,  as  nearly  as  can  be  expelled  in 
fuch  experiments  ;  and  it  mull  be  remembered,  that  the  pro¬ 
portions  of  the  component  pans  of  neutral  falls  are  not  af- 
certained  with  precifion. 

According  to  the  different  experiments  now  detailed,  100 


parts  of  this  zeolite  contain, 
Silex  (No.  1.)  - 

Lime  (No.  3  and  4.) 

- 

3^ 

Argil  (No.  2.) 

- 

'5 

Oxide  of  iron  (No.  2.) 

- 

*5 

Soda,  about 

- 

8-5 

Carbonic  acid  and  other  volatile  matter  5* 

98* 

with  fome  traces  of  maj^nefia  and  muriatic  acid. 

The  hone  which  has  now  been  deferibed  refemblcs  fome 
of  the  varieties  of  tremolite  mentioned  by  Saufluref,  in  the 
property  of  giving  a  phofphoric  light  by  fri6lioii.  Its  fpecific 
gravity  alfo  is  fomewhai  greater  than  that  of  the  ordinary 
kinds  of  zeolite,  as  Hated  by  mineralogills.  Excepting  in 
thefe  particulars,  however,  it  has  the  principal  charadlcrs  of 

*  The  experiments  which  fliowed  that  foda  was  the  alkaline  bafis  of 
th.is  ialt,  have  not  been  Hated  here  ;  becaufe  I  formerly  gave  a  defcnpiion 
of  the  metliods  ufed  in  examining  the  lame  fait,  in  the  paper  on  whinftone 
and  lava,  publifhed  in  part  i.  vcl.  v.  Edinl).  Tranfac.  To  avoid  unne- 
celTary  repetition,  f  beg  leave  to  refer  to  that  paper,  both  with  regard 
to  the  manner  in  which  I  endeavoured  to  determine  the  purity  of  the  faline 
matter,  and  alfo  that  of  the  fiiex  and  fome  o:her  earths. 

f  Voyages  dans  les  Alpes,  1923. 
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a  zeolite;  for  example^  in  its  internal  compofition,  in  having 
been  found  in  a  whin  rock  adhering  to  prehnite^  and  in  pro- 
diicing  a  jelly  with  acids.  Tremolites  have  a  higher  fpecihe 
gravity  than  this  ftone,  are  more  infufible,  and  are  confider- 
ably  different  in  their  compofition  * .  Betides,  fuch  kinds  of 
tremolite  as  I  have  examined  cannot  be  decompofed  by  acids 
even  when  boiling,  and  muff  be  heated  with  potafh  or  foda 
before  their  component  parts  can  be  feparated  ;  but  the  fub- 
ftance  in  queffion  is  completely  decompofed  by  acids,  like 
the  greater  number  of  zeolites,  in  a  very  few  minutes,  and 
without  the  affiffance  of  heat.  For  thefe  reafons  it  appears 
to  me  to  be  a  zeolite. 


JLT.  Experiments  reJpeElhig  the  AStion  of  fame  lately  difcovered 

Metals  and  Earths  07i  the  Colouring  Matter  of  CochineaL 

By  M.  Hermstaedt  f. 

JL  O  prepare  the  cochineal  for  thefe  experiments,  two  ounces 
of  Mexican  cochineal  of  the  tirff  quality,  being  reduced  to 
fine  powder,  were  boiled  in  a  tin  bafon  with  74  ounces  of 
diffiiled  water.  The  liquor  was  then  filtered  and  meafured  : 
it  had  loft  two  ounces  by  evaporation.  It  w'as  then  divided 
into  portions  of  %  \  ounces  for  each  experiment. 

A  piece  of  kerleymere  dipped  in  this  tindlure  when  taken 
out  was  of  a  lilac  colour. 

Exp.  I.  A  faturated  folution  of  very  pure  cobalt  in  nitric 
acid  was  dropped  into  a  portion  of  the  tindlure  of  cochineal. 
The  tin<Slure  became  very  clear,  affumed  a  y^ellowifh  red  co¬ 
lour,  but  remained  diaphanous.  After  twelve  hours  there 
w’as  depofited  a  precipitate  of  a  fulphur-red  colour;  which_, 
however,  w'as  in  fuch  fmall  quantity  that  it  w  as  impofffble  to 
collect  it. 

Exp.  11.  Part  of  the  folution  of  cobalt  In  nitric  acid  was 
diluted  with  w’-ater  heated  to  ebullition  in  a  glafs  veficl,  and 
kept  boiling  for  three  minutes,  with  a  piece  of  kerfeymere 
24  inches  Iquare.  The  keifeymere  thus. prepared  being  then 
immerled  in  the  warm  tindture  of  cochineal,  immediately 
all limed  a  faturated  bright  red  colour,  leaving  the  tindfure 

*  Kirwan’s  Mineralogy,  vol.  i.  p.  27S.  Traits  de  Mineralogie  par 
Hauy,  tome  iii.  p.  151  and  227. 

t  From  Scherer’s  Allgemdnes  Journal  der  Ch'nrde^  January  1802. 

colourlefs. 
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colourlefs.  The  ftnff,  after  it  was  wafhed  and  dried^  retained 
a  bright  mordore  colour. 

&/>.  TIL  A  neutral  folution  of  cobalt  in  fulphuric  acid 
was  added  to  the  tinblure  of  cochineal.  The  tinblure  affumed 
a  darker  colour,  and  a  violet  precipitate  was  depofited.  A 
piece  of  ftiifF  impregnated  with  this  folution  of  cobalt,  and 
then  dipped  in  tinbture  of  cochineal,  acquired  a  faturated 
violet  colour. 

Rxp.  IV.  A  neutral  fulphuric  folution  of  uranium  gave 
with  tinblure  of  coclrineal  a  precipitate  alinoli;  black  5  but 
wdien  a  piece  of  duff  was  dipped  in  the  fame  folution,  and 
then  dyed  with  tin6Iure  of  cochineal,  it  aflbmed  a  very  agree¬ 
able  grayifla  colour  inclining  to  green. 

Rxp.  V.  A  folution  of  cobalt  in  nitric  acid,  treated  in  the 
fame  manner,  gave  the  fame  refults;  but  with  this  difier- 
ence,  that  the  colour  on  the  fuff  was  a  little  brighter. 

Exp.  Vi.  Fifteen  i:::rains  of  tungllic  acid  were  put  into  a 
glafs  veiTcl,  and  fix  ounces  of  diftilled  water  being  poured 
over  it,  the  whole  was  reduced  by  evaporation  to  four  ounces. 
The  folution  aflumed  a  turbid  afpecl,  and  a  blueidi  white 
colour.  A  part  of  this  folution  being  poured  into  fm6lure 
of  cochineal,  communicated  to  it  a  bright  violet  colour,  A 
piece  of  kerfeymere,  being  boiled  for  three  minutes  in  this 
folution,  was  immerfed  in  the  warm  tin6lure  of  cochineal : 
when  taken  out  it  was  of  a  hxi^l  ponceau  (poppy)  colour. 

Exp,  VI L  Fifteen  grains  of  concrete  molybdic  acid  werd 
diffolved  in  water  as  above.  It  diffolved  entirely,  and  the 
folution  became  clear  and  tranfparent.  Being  dropped  into 
the  tin6l;ure  of  cochineal,  a  dark  violet  precipitate  was  ob- 
ta-ined.  A  piece  of  kerfeymere  boiled  in  the  acid  folution 
alTumed  a  colour  approaching  to  bright  green,  which,  when 
the  huff' was  dried  in  the  fun,  paffed  to  a  gray  inclining  to 
•  bright  blue.  A  piece  of  kerfeymere  impregnated  with  the 
fame  folution,  being  immerfed  in  warm  timSture  of  cochi¬ 
neal,  aflumed  a  very  agreeable  violet  colour. 

Exp.  VIII.  Arfenic  acid,  being  mixed  with  the  tin£lurc 
of  cochineal,  the  dark  red  colour  of  the  latter  w^a's  transformed 
into  yellowilh  red,  but  without  any  depofit  being  formed, 
A  piece  of  kerfeymere  w^as  then  boiled  for  three  minutes  in 
a  very  dilute  folution  of  the  fame  acid,  and  the  Huff  thus 
prepared  was  immerfed  in  warm  tin61;ure  of  cochineal.  The 
ffuff  immediately  affirmed  a  bright  fcarlet  colour  inclining 
ftrongly  to  yellow.  Drying,  and,  in  particular,  preffing  with 
a  hot  iron,  made  this  colour  lofe  a  little  of  its  blightnels,  and 
caufed  it  to  become  darker. 

3  Exp,  IX. 
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Exp,  IX..,  A  foUition  of  arfeniate  of  foda  flightlv  acidu¬ 
lated  was  applied  as  a  mordant  to  another  piece  of  kerfey- 
mere,  and  by  immerfion  in  tin6lure  of  cochineal  a  dark 
'Tiiordorc  colour  was  obtained. 

Exp,  X.  The  fame  was  repeated  with  alkaline  arfeniate  of 
foda  :  an  agreeable  lilac  was  obtained. 

Exp.  XI.  Common  white  arfenic  diflblved  in  water,  gave 
a  lilac  colour  fomewhat  dark. 

Though  the  author  intended  only  to  try  the  aftion  of  the 
metals  lately  difeovered  on  the  colouring  matter  of  cochineal, 
refults  before  obtained  from  lead  induced  him  to  fubjecSt  this 
metal  alfo  to  fome  new  trials.  He  undertook  at  the  fame  time 
to  afeertain  how  far  the  ufe  of  nitrate  of  tin  is  indifpenfably 
neced'ary  in  dyeing  common  fcarlet,  by  endeavouring  to  fub-. 
ftitute  for  that  fait  muriate  of  the  fame  metal.  Thefe  re- 
fearches  gave  rife  to  the  following  experiments : 

jEx/).  XII.  A  folution  of  acetite  of  lead  being  poured  intO' 
tindlure  of  cochineal,  a  violet  blue  precipitate  was  formed. 
A  piece  of  kerfeymere  prepared  with  acetite  of  lead  was  then 
immerfed  in  the  fame  tindlure,  and  a  very  agreeable  violet 
colour  was  obtained. 

E\p.  XIII.  A  folution  of  fine  Englifii  tin  in  pure  muriatic 
acid  was  expofed  for  four  weeks  in  an  open  vellel  to  the  ac¬ 
tion  of  the  air.  A  piece  of  kerfeymere  being  boiled  in  this 
folution,  and  then  immerfed  in  warm  tindlure  of  cochineal, 
it  afiumed  a  bright  fcarlet  colour. 

This  refult  is  the  more  remarkable,,  as  it  has  hitherto  been 
believed  that  it  was  impoffible  to  dye  fcarlet  without  a  folu¬ 
tion  of  tin  in  aqua-regia;  and  indeed  the  red  obtained  by 
employing  common  muriate  of  tin  inclines  to  violet.  It  ap¬ 
pears,  therefore,  that  the  oxygen  of  the  nitric  acid  brightens 
the  colour.  As  the  fame  ftate  of  oxidation  may  be  communi¬ 
cated  to  muriate  of  tin  by  expofure  to  the  air  as  by  nitric , 
acid,  the  expenfe  occafioned  bv  the  ufe  of  this  acid  and 
that  of  fal-ammoniac  may  be  fpared  by  fubftituting  muria-tic 
acid,  which  is  much  cheaper. 

Exp,  XIV.  A  piece  of  kerfeymere  was  boiled  for  three 
minutes  in  a  neutral  folution  of  muriate  of  barytes,  and  then 
immerfed  in  tinfture  of  cochineal.  The  fluff  affumed  a  dark 
colour,  which,  after  being  w^fhed  and  dried,  changed  to  an 
agreeable  violet. 

Exp.  XV.  Nitrate  of  barytes  employed  as  a  mordant  gave 
5L  ponceau  red  exceedingly  agreeable. 

B-rp.*  XVk  Acetite  of  barytes  tried  for  the  fame  purpofe, 

gave 
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gave  a  dark  red  ponceau  \  which,  however,  pofTefTed  great 
brierhtners. 

Exp^  XVII.  A  piece  of  kerfeymere  was  dipped  for  three 
minutes  in  a  folution  of  muriate  of  ftrontian,  and  then  im- 
iiierfed  in  a  bath  of  cochineal.  It  affumed  a  dark  colour; 
which  at  firft  imitated  that  of  fcarlet,  but  which  by  drying 
palled  to  crimfon. 

Exp.  XVIII.  A  neutral  folution  of  nitrate  of  ftrontian. 
produced  a  bright  reddifh  browm, 

Exp.  XIX.  Acetite  of  ftrontian  produced  a  bright  pon^ 
ceau. 

The  refults  of  thefe  experiments  prove,  not  only  that  the 
metals  and  earths  fubjecled  to  trial  poflefs  a  certain  chemical 
affinity  for  the  colouring  matter  of  cochineal,  and  are  capable 
of  fixing  it  on  ftuffs,  but  that  they  poflefs  alfo  the  property 
of  producing  with  the  fame  pigment  very  different  ftiades. 
They  prove  befides,  that  the  nature  of  the  acid',  which  ferves 
as  a  folvent  to  thefe  fubftances,  exercifes  a  great  influence 
on  the  fhades  produced. 

The  refults  obtained  with  the  oxide  of  arfenic  and  the  acid 
of  that  metal,  are  no  lefs  worthy  of  attention.  The  difference 
of  the  colours  produced  is  particularly  remarkable.  The  oxy¬ 
gen,  no  doubt,  had  the  greateft  fharc  in  this  phaenomenon, 
as  this  principle  manifefts,  in  a  very  evident  manner,  its 
great  influence  in  the  produiSlion  of  fcarlet  by  the  muriate  of 
tin  oxidated  by  the  air. 


LII.  On  the  Manner  of  Hunting  and  Sporting  hy  the  EngUfk 
in  Bengal,  Communicated  by  Colonel  G.  Ironside''^. 

Few  parties  of  pleafure  can  be  more  agreeable  than  thofe 
for  hunting,  formed  by  ladies  and  gentlemen  in  Bengal,  par¬ 
ticularly  at  fome  diftance  from  the  prefidency  of  Fort  Wil¬ 
liam,  where  the  country  is  pleafanter,  and  game  of  every 
kind  in  greater  plenty.  Any  time  between  the  beginning  of 
November  and  end  of  February  is  taken  for  thefe  excur- 
fions ;  during  wffiich  feafon  the  climate  is  delightfully  tem¬ 
perate,  the  air^perfe6lly  ferene,  and  the  Iky  often  without  a 
cloud. 

To  tranfport  the  tents  and  other  requifites,  for  the  acconi^ 
*  From  the  Afiatic  Amwal  Regijter  for  1801. 
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moclation  of  the  company,  to  fome  verdant  fpot,  near  to  a 
grove  and  rivulet,  previoully  feledled^  elephants  and  camels 
are  borrowed ;  fmall  country  carts,  oxen,  and  bearers  hired, 
at  no  conliderable  expenfe,  the  price  of  all  kinds  of  grain, 
and  wages  of  courfe,  being  exceedingly  reafonable.  Nor  does 
the  commanding  officer  of  the  troops  within  the  diftri6l  often 
refufe  a  guard  of  fepoys  to  protedl  the  company  from  the 
danger  of  wild  beads,  (tor  fuch  generally  refort  to  the  haunts 
of  game,)  or  the  depredations  of  dill  wilder  banditti, ^now  and 
then  pervading  the  country. 

d'he  larger  tents  are  pitched  in  a  Square  or  circle,  while 
thofe  for  tlie  guards  and  Servants  ufually  occupy  the  outer 
Space.  Every  rnarcpice  for  a  lady  is  divided  into  two  or  three 
apartments,  for  her  camp-bed,  her  clofet,  and  her  dreffing- 
room  ;  is  ('arpeted  or  matted,  and  is  covered  with  a  fpreading 
•fly,  for  defence  againd  rain,  or  exchffion  of  cafual  heat,  th-e 
air  ventilating  powerfully  between  the  vacuity  (about  two 
feet)  of  the  lent  and  its  canopy  in  unremitted  undulation. 
The  doors  or  curtains  of  the  manquee,  wattled  with  a  fweet- 
fceiued  grid's,  are,  if  the  weather  chance  to  become  fultrv, 
continually  Sprinkled  with  water  from  the  outfide;  and  a 
chintz  wall,  tfained  in  handioniely- figured  compartments, 
encompalTes  the  whole. 

For  the  Supply  of  common  food,  if  no  village  be  very  near, 
petty  chandler  (hops  enow  are  engaged  by  the  fannily  banvans 
(houfe  ftewards)  to  accompany  them,  glad  to  profit  of  Such 
an  opportunity  of  gain.  Lkquors  and  every  Species  of  Euro¬ 
pean  articles  are  provided  by  the  party  themfelves. 

Horfes  are  employed  for  the  conveyance  of  the  gentlemen, 
and  palanquins  for  the  ladies,  with  their  female  attendants ; 
and,  where  the  roads  will  admit  of  it,  clofe  and  open  Engiifh 
carriages  alfo. 

Part  of  the  morning  Sports  of  the  men,  commencing  at 
dawn  of  day,  confilf  in  roofing  and  chafing  the  wild  boar, 
the  wolf,  and  antelope  (or  gazelle),  the  roebuck,  the  mufk, 
the  red  and  other  deer,  hares,  foxes,  and  jackalls :  befides 
the  common  red,  the  Spotted  and  the  fmall  moofe,  there  are 
ten  or  twelve  forts  of  hog  or  fliort-briftled  deer.  Boars  are 
ufuallv  found  amono;fi  the  uncultivated  tradfs,  or  the  more 
regular  plantations  of  Sugar-canes,  which  give  to  their  flefh 
the  fineft  flavour  imaginable.  Wolves  and  jackalls  are  Seen 
prowling  and  lurking,  at  break  of  dav,  about  the  fleirts  of 
towns  and  villages,  or  retiring  from  thence  to  their  dens 
within  woods ;  or  within  pits,  hollows,  or  ravines,  on  the 
downSe  Hares  fheller  in  the  fame  fituations  as  in  England. 

The 
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The  hog,  roebuck,  and  mufk  deer,  conceal  themfelves  amongft 
the  thickcft  heath  and  herbage,  and  the  antelope  and  large 
deer  rove  on  the  plains.  All  thefe  animals,  however,  refort 
not  rarely  to  the  jungles  (or  very  high  coarfe  and  implicated 
grafs),  with  which  the  levels  of  Hinduftan  abound, .  either  to 
graze,  to  browfe,  or  in  purfuit  of  prey. 

A  country  of  Alia  abounding  in  fuch  variety  of  game,  is, 
of  conrfe,  not  defthute  of  wild  beads  ;  the  principal  of  which 
are  the  tiger,  leopard,  panther,  tiger  cats,  bear,  wolf,  jackall, 
fox,  hyaena,  and  rhinoceros.  The  leopards  are  of  three  or 
four  kinds. 

Or  the  gentlemen  divert  themfelves  with  hooting  the  fame 
animals;  as  alfo  common  partridge,  rock  partridge,  hurrial 
or  green  pigeons,  quail,  plover,  wild  cocks  and  hens,  cur¬ 
lews;  black,  white,  and  gray  peacocks  ;  fiorikens,  ftorks  of 
jfeveraT  kinds  and  colours,  together  w'ith  water  hens,  Bra- 
niiny  geefe,  cranes,  wild  geele  and  ducks,  teal,  widgeons, 
fnipes,  and  other  aquatic  fowl,  in  infinite  abundance ;  many 
of  them  of  extraordinary  hape,  of  glowing  variegated  plu¬ 
mage,  and  of  unknown  fpecies  ;  whofe  numbers  almoft  cover 
the  water  whild  they  fwim,  and,  when  alarmed,  and  fluflied 
from  the  lakes,  like  a  cloud,  abfolutely  obfeure  the  light. 

The  foxes  are  fmall,  flenderlv  limbed,  delicately  furred 
wdth  a  foft  brown  hair,  and  by  no  means  rank  infmell; 
feeding  principally  upon  grain,  vegetables,  and  fruit.  ■  They 
are  exceedingly  fleet  and  flexible,  though  not  flrong  or  p^.T- 
fevering.  When  running,  they  wind  in  fuccefiive  evolutions 
to  efcape  their  purfuers,  and  afford  excellent  fport.  Their 
holes  are  ufually  excavated,  not  in  woods,  but  on  hillocks, 
upon  a  fmooth  green  (ward  or  lawn,  where,  in  a  morniup'  or 
evening,  they  are  feen  playing  and  friflcing  about  with  their 
young.  They  feed  generally  amongft  the  corn,  and  are  often- 
eft  found  within  llclds  of  muftard  or  linfced,  when  it  has 
fprouted  up  high  enough  to  conceal  them. 

A  minor  critic,  on  perufal  of  /Efop’s  or  rather  Pilpay’s 
fables,  ridiculed  the  idea  of  foxes  feeding  upon  grapes;  but,  « 
had  he  confultcd  any  Afiatic  natural  hiffory,  he  would  have 
learnt  that  they  fubfifl  upon  grain,  pulfe,  and  fruit,  particularly 
grapes  and  pine-apples  when  within  their  range,  much  more 
than  upon  flefli  or  fowl.  Or,  had  he  turned  to  the  Bible,  he 
would  have  there  found  the  following  paffage  in  confirmation 
of  it:— Take  us  the  foxes,  the  little  foxes,  that  fpoil  the 
vines,  for  our  vines  have  tender  grapes."' — Canticles,  c.  ii. 
ver.  15. 

Jackalls  are  rather  larger  than  Englifli  foxes;  but  of  a 
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brown  colour,  clumfier  (hape,  and  not  fo  pointed  about  the 
nofe.  In  nature,  they  partake  more  of  the  wolf  than  of  the 
dog  or  fox.  Their  real  Ahatic  name  is  Ihugaul,  perverted 
by  Englilli  feamen  trading  to  the  Levant  (where  they  are  in 
plenty  on  the  coafts  of  Syria  and  Afia  Minor)  into  jackalls. 

Of  the  partridge  there  are  feveral  kinds,  one  with  a  white 
belly,  and  another  fomething  like  groufe,  only  more  motley 
feathered. 

Plover  too  are  various ;  and,  when  the  weather  becomes 
warm,  ortolans  traverfe  the  heaths  and  commons  in  immenfe 
flocks. 

There  are  no  pheafants  in  the  woods  of  Bengal  or  Bahar 
nearer  than  the  confines  of  AflTam,  Chittagong,  and  the  range 
of  mountains  feparating  Hinduflan  from  Tibet  and  Napaul. 
But  there,  particularly  about  the  Morung  and  in  Betiah, 
they  are  large  and  beautiful,  more  efpecially  the  golden,  the 
burni filed,  the  fpotted,  and  the  azuie,  as  well  as  the  brown 
Argus  pheafant. 

As  for  peacocks,  they  are  every  where  in  multitudes,  and 
of  two  or  three  fpecies.  One  tra6I:  in  Orifla  is  denominated 
More-bitnje,  or  the  Peacock  Diftri^l. 

Cranes  aje  of  three  forts,  and  all  of  a  caerulean  gray:  the 
very  lofty  one,  with  a  crimfon  head,  called  farus  \  the  fmall- 
eft,  called  curcurrah,  (the  demotfelle  of  Linnaeus  and  Buffbn,) 
uncommonly  beautiful  and  elegant,  whofe  fnow-white  tuft, 
behind  its  fcarlet-glowdng  eyes,  is  the  appropriate  ornament 
for  the  turban  of  the  emperor  alone ;  and  the  middle-fized 
one  with  a  black  head,  the  common  grus.  They  return  to 
the  northern  mountains  about  the  autumnal  equinox,  after 
ceflation  of  the  periodical  rains,  with  their  young,  in  myriads 
of  flights,  frequent  as  the  wood  pigeon  in  North  America; 
and  lomeiimes,  when  the  wind  is  very  violent,  flocks  of  them 
mount  to  a  vafl  height  in  the  air,  and  there  wind  about  in 
regular  circles,  feemingly  with  much  delight,  and  venting 
all  the  time  a  harfli  difeordant  fcreain,  heard  at  a  confiderable 
diflance. 

In  the  wilds  of  Minduftan  certainly  originated  the  common 
^  domellic  fowl,  for  there  they  arc  difeovered  in  almofl  every 
foreft.  They  are  all  bantams,  but  without  feathers  on  their 
legs;  the  cocks  are  in  colour  all  alike,  what  fportfmen  call 
ginger  red ;  they  have  a  fine  tufted  clufier  of  white  downy 
leathers  upon  their  rumps,  are  wonderfully  (lately  in  their 
gait,  and  fight  like  furies.  The  hens  are  invariably  brown. 
It  is  extremely  plcafant,  in  travelling  through  the  woods  early 
in  a  morning,  to  hear  them  crowing,  and  to  perceive  the 
7  hens 
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hens  and  chickens  fkulking  and  fcudding  between  the  budies. 
For  food,  they  are  neither  fo  palatable  nor  tender  as  the  tame 
fowl. 

Florekins  are  amongft  the  non  chfcrlpta,  T  believe,  in  or¬ 
nithology.  A  drawing'  can  alone  exhibit  an  adequate  repre- 
fentation  of  this  fine  bird ;  it  harbours  in  natural  paftures 
amongd  the  long  grafs,  on  the  extremity  of  lakes,  and  the 
borders  of  fwampy  grounds,  lying  between  marfhy  foils  and 
the  uplands.  Hence  its  flefh  feems  to  partake,  in  colour  and 
relifh,  of  the  nature  and  flavour  of  both  the  wild  duck  and 
the  pheafant;  the  colour  of  the  flefh  on  the  breaft  and  wing 
being  brown,  but  on  the  legs  perfe<Slly  white,  and  the  whole 
of  the  mofl;  delicate,  juicy,  and  favoury  flavour  conceivable. 

There  are  only  three  claws  to  its  feet ;  the  roots  of  the  fea¬ 
thers  of  the  female  are  of  a  fine  pink  colour. 

When  the  cock  rifes  up,  fome  fine  black  velvet  feathers, 
which  commonly  lie  fmooth  upon  his  head,  then  ftand  up 
ereft,  and  form  a  tuft  upon  his  crown  and  his  neck. 

When  fet  by  dogs,  it  lies  clofe,  and  fcarcely  ever  rifes  till 
the  fowler  is  fo  near  as  almofl:  to  tread  upon  it.  The  nefl;  of 
it  is  made  amongft  the  grafs. 

You  read  of  them  in  deferiptions  of  antient  knightly  fefti- 
vals  of  the  Nevilles,  Percys,  Mortimers,  Beauchamps,  Mon- 
tacutes,  De  Courceys,  Mohuns,  Courtenays,  and  Mowbrays, 
under  the  name,  I  believe,  Jl and er kins  •,  but  whether  they 
were  then  native  of  England,  I  am  uncertain. 

The  height  of  the  cock  florekin  of  Bengal,  from  the  ground, 
when  he  ftands,  to  the  top  of  his  back,  is  feventecn  inches. 

The  height  from  the  ground  to  the  top  of  his  head,  when 
he  holds  it  upright,  is  twenty- feven  inches. 

The  lena'th  from  the  tip  of  his  back  to  the  end  of  his  tail, 
is  twenty-feven  inches. 

In  no  part  of  fouthern  Afia  did  I  ever  hear  of  woodcocks  ; 
but  amongft  the  breed  of  fnipes  there  is  one  called  the  painted 
fnipc,  larger  than  ordinary,  and  which  well  compenfates  for 
want  of  the  former. 

Fifhing,  both  with  lines  and  diverfity  of  nets,  is  the  em¬ 
ployment  of  other  fets  of  the  party  ;  or  the  hawking  of  he¬ 
rons,  cranes,  ftorks,  and  hares,  with  the  falcon  ;  and  of  par¬ 
tridge  and  lefTer  birds,  with  the  fparrow  and  fmall  hawks. 

Ladies  now  and  then  attend  the  early  field  :  if  it  be  to  view 
the  courfing  or  hawking,  they  mount  upon  fmall  go^itleft  (for 
they  are  all  gentle)  female  elephants,.furmounTed  with  arched- 
canopied  and  curtained  feats  ;  otherwife  they  ride  on  horfe- 
back  ;  more  frequently  however  in  palan(juins,  under  which, 
as  well  as  under  the  elephants  and  horfes,  the  birds,  (parti- 
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cularly  the  white  ftork  or  paddy  bird^)  when  pounced  at  by 
the  hawks,  and  the  little  foxes,  when  hard  pretfed  by  the 
dogs,  often  fly  for  fhelter  and  protection.  In  general,  how¬ 
ever,  the  ladies  do  not  rife  betimes,  nor  flir  out  till  the  hour 
of  airing. 

The  weapons  in  ufe  on  thefe  expeditions  are,  fowling- 
pieces,  horfe  piftols,-  light  lances  or  pikes,  and  heavy  fpears 
or  javelins;  and  every  perfon  has,  befides,  a  fervani  armed 
with  a  fcyniitar  or  fabre,  and  a  rifle  with  a  bayonet,  carrying 
a  two-ounce  ball,  in  the  event  of  meeting  with  tigers,  hyae¬ 
nas,  bears,  or  wild  buffaloes.  Some  of  the  ladies  (like  Tha- 
leftris  or  Hypolita,  quite  in  the  Diana  ftyle,)  carry  light  bows 
and  quivers  to  amufe  themfelves  with  the  leffer  game. 

The  dogs  are,  pointers,  fpaniels,  Perfian  and  European 
greyhounds,  and  flrong  ferochnis  lui*chet’s.  Near  Calcutta  a 
few  gentlemen  keep  Englifli  hounds;  but  their  fcent  quickly 
fades,  and  they  foon  degenerate. 

But  the  livelieff  fport  is  exhibited  when  all  the  horfemen, 
elephants,  fervants,  guard,  and  hired  villagers,  are  affembled 
and  arranged  in  one  even  row,  with  fmall  white  flags  (as 
being  feen  furtheft)  hoi  (led  pretty  high  at  certain  diffances, 
in  order  to  prevent  one  part  of  the  rank  from  advancing  be¬ 
fore  the  reft.  Proceeding  in  this  manner,  in  a  regular  and 
progreflive  courfe,  this  line  fweeps  the  furface  like  a  net,  and 
impels  before  it  all  the  game  within  its  compafs  and  extent. 
When  the  jungle  and  coppice  chance  to  open  upon  a  plain^ 
it  is  a  moft  exhilarating  fight  to  behold  the  quantity  and  va¬ 
riety  of  animals  ifluing  at  once  from  their  coverts  :  fome  are 
driven  out  reluftantly,  others  force  their  way  back  into  the 
brake.  During  ihis  feene  of  development,  rout,  and  di- 
fperfion,  prodigious  havock  is  made  by  the  fowlers,  falcon¬ 
ers,  and  huntfmen,  whilft  the  country  people  and  children, 
with  flicks  and  flaves,  either  catch  or.demolifh  the  fawns, 
leverets,  wild  pigs,  and  other  young  animals,  which  have 
Teturned  into  the  coppice. 

Inftances  occafionally  occur,  where  the  natives  of  the  vi¬ 
cinage  petition  the  gentlemen  to  deftroy  a  tiger  that  has  in- 
fefted  the  diftridl,  to  the  annoyance  and  devaftation  of  their 
flocks  and  fhepherds,  and  perpetual  alarm  of  the  poor  cot¬ 
tagers  tlicmfelves.  Although  an  arduous  and  perilous 'adven¬ 
ture,  and  what  the  gentlemen  all  profefs,  in  their  cooler  mo¬ 
ments,  to  reprobate  and  decline,  yet,  when  in  the  field,  they 
generally  comply  with  the  folicitation,  and  undertake  the  ex¬ 
ploit.  Their  inftant  animation,  not  unattended  with  emo¬ 
tions  of  benevolence  and  compafiion,  prefently  fuperfedes  every 
didate  of  prudence,  and,  fpiteof  their  predetermination,  they 
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proceed  to  the  afTault,  the  villagers  all  the  while  Handing 
aloof.  If  conducted  deliberately,  with  circumfpedfion,  and 
with  the  aid  of  the  fepoys,  they  foon  accoiiiplifli  their  pur- 
pofe,  and  bring  in  the  moft  dreadful  and  formidable  of  all 
tremendous  beafts,  amidft  the  homage  and  acclamations  of 
the  peafantry.  But  fhould  they  lofe  their  preleure  of  mind, 
prolong  or  precipitate  the  conflift,  aft  with  incaution,  or  at¬ 
tack  the  exafperated  infuriated  favage  with  tumult  and  con- 
fufion,  the  event  is  often  fatal,  by  his  feizing,  lacerating,  and 
crulhing,  every  creature  within  his  reach  ;  nor  ceafing  to  rend, 
tear,  claw,  and  deftroy,  to  the  very  moment  of  his  deftruftion, 
or  of  his  flight. 

Sometimes  do  the  natives  entreat  the  gentlemen  to  rid 
them  of  wild  buffaloes,  (the  largeft  of  all  known  animals,  the 
elephant  excepted,)  that  have  laid  wafte  their  cultivation; 
and  at  others,  to  clear  their  vail  tanks,  or  fmall  neighbouring 
lakes,  of  alligators,  which  devour  their  fifh,  or  do  mifchief  011 
fliore.  So  much  hazard  is  not  incurred,  however,  by  achieve¬ 
ments  of  this  fort,  as  from  the  encounter  of  a  tiger ;  for  though 
the  hides  of  thofe  creatures  refift  a  ball  from  a  firelock  at 
common  mufket  diftance,  they  are  by  no  means  impenetra¬ 
ble  to  Ihot  from  a  rifle,  or  other  pieces  with  a  chamber,  or  of 
a  wider  calibre. 

A  drum,  with  a  banner  difplayed  from  the  hall-tent,  gives 
flgnals  to  the  company  for  their  meals. 

Breakfaft  is  a  moft  delightful  repaft  :  the  fportfmen  return 
keen,  frefli,  ruddy,  and  voracious :  and  the  appearance  of  the 
ladies  in  fimple  loofe  attire,  the  elegant  difhabille  of  cleareft: 
muflin  with  plain  floating  ribbons,  and  difhcvelled  trefles, 
captivate  to  fafeination.  Nor  is  tlie  palate  lefs  gratified: 
Englifli,  French,  Italian,  and  Dutch  viands,  all  combine  to 
provoke  it,  by  a  profufion  of  cold  victuals,  falted  and  dried 
meats  and  fifh,  hams,  tongues,  faufages,  hung -beef,  fallads, 
chocolate,  coffee,  tea,  frefli  milk,  preferves,  fruit,  and  eggs, 
rendered  ftill  more  grateful  by  the  moft  fprightly  checrfulnefs 
and  Auroral  gaiety. 

After  breakfaft,  conveyances  of  different  forts  are  prepared 
for  an  airing,  not  merely  for  the  fake  of  airing  only,  but  to 
view  fome  natural  or  artificial  curiofity  or  manufaft.ure ;  fome 
noted  town,  diftinguiflied  mofque,  celebrated  pagoda,  re¬ 
nowned  dirgah,  or  venerable  maufoleum  ;  fome  confecrated 
grove,  the  fequeftered  refidence  of  fakeers,  or  fome  extenfive 
profpefil  from  the  fummit  of  rugged  cliffs,  impending  over 
an  expanfe  of  water,  bordering  perhaps  a  level  lawn,  whofe 
verdure  is  vaulted  only,  not  concealed,  by  a  diffufed  affem- 
blage  of  ftately  columniated  palms  of  four  different  fpecies, 
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tufted  and  foliaged  only?  in  graceful  inclinations  at  their  ca- 
*  pitals,  all  equally  ornamental,  the  date,  the  cocoa-nut,  the 
beetel,  and  the  palmyra. 

Between  the  airing  and  an  early  dinner,  the  hours  are  ir¬ 
regularly  difpofed,  as  chance  may  didlate,  or  caprice  fuggeft. 
Some  play  at  cricket  and  quoits,  fwim,  jump,  fence,  run  a 
match  of  horfes,  or  flioot  at  a  mark  ;  whilft  others  diredl  the 
mountaineers  and  woodmen  (who  rove  about  in  bands  for 
this  exprefs  purpofe)  where  to  inveigle,  entangle,  or  kill 
beads,  birds,  fifli,  and  fnakes,  for  which  they  are  furnifhed 
with  variety  of  implements,  fuch  as  matchlocks,  tiger- bows, 
fpears,  darts  in  grooves,  balls  in  tubes,  pellet-bows,  limed 
rods,  ftakes,  and  bufltes;  falcinating  allurements,  fuch  as 
painted,  fpotted,  and  foliaged  fereens,.  bells,  nets,  and 
torches,  bundles  of  twigs,  ruflics,  and  reeds,  artificial  ducks 
and  decoy  birds,  with  traps,  gins,  fprings,  fnares,  and  other 
ftratagems  and  inventions  of  wonderful  enchantment,  inge¬ 
nuity,  mechanifm,  and  contrivance. 

It  is  fomewhat  extraordinary,  but  neverthelefs  a  fadl,  the 
influence  of  fafeination  poflefled  by  the  tiger,  and  all  of  his, 
(the  feline)  fpecies,  over  many  other  creatures.  "Spied  by  deer 
particularly,  they  flop  at  once,  as  if  ftruck  by  a  fj)ell,  while 
the  tiger  lies  ftill,  his  eyes  fixed  on  them,  and  quietly  await¬ 
ing  their  approach,  which  they  feldom  fail  to  make  gradually 
within  his  fpring ;  for  the  large  royal  tiger  cannot  run  fpeed- 
ily  or  far.  The  glow  of  their  eyes  is  fierce  and  powerful. 
I  myfelf  once  pafled  a  royal  tiger  in  the  niglu  near  a  wood, 
and  could  plainly  perceive  the  fcintillations  from  his  eyes. 
He  was  deterred  from  approaching  us  by  the  light  of  flam¬ 
beaux,  and  the  noife  of  a  fmall  drum  which  we  carried,  and 
was  beat  by  a  fervant  for  the  purpofe  of  fearing  him  awav. 

Wherever  tigers  roam  or  couch,  a  number  of  birds  conti- 
Tuially  collcdf  or  hover  about  them,  fcreaming  and  cryins;  as 
if  to  create  an  alarm.  But  the  peacock  feems  to  be  parttcu- 
larly  allured  by  him ;  for  the  inftant  a  flock  of  pea-fowl  per¬ 
ceive  him,  they  advance  towards  him  diredlly,  and  begin 
ftrutting  round  him  with  wings  fluttering,  quivering  feathers, 
and  briftling  and  expanded  lails.  Of^'this  enticement,  the 
fowlers  aho  make  their  advantage  ;  for,  by  painting  a  browm 
cloth  fereen,  about  fix  feet  fquare,  with  black  fpots  or  breaks, 
and  advancing  under  its  cover  fronting  the  fun,  the  birds 
either  approach  towards  them,  or  lufler  them  to  fteal  near 
enough  to  be  fure  of  their  mark,  by  a  hole  left  in  the  canvas 
for  them  to  fire  through. 

Several  other  inftances  of  the  fafeination  of  animals  I  have 
myfelf  been  witnefs  to  in  Bengal.  Three  or  four  times,  where 
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a  line  of  troops  were  inarcbing  in  a  long  uninterrupted  feries, 
pafTed  a  herd  of  deer ;  I  obferved  that  when  their  attention 
was  taken  off  from  grazing,  by  the  humming  murmuring 
noife  proceeding  from  the  troops  in  pafling,  they  at  firft  and 
for  a  while  hood  {taring  and  aghafl,  as  if  attra£lcd  by  the 
fucccflive  progreflion  of  the  files,  all  clothed  in  red.  At 
length,  however,  the  leading  flag,  vir  gregis  hriking 

the  ground,  fnorted,  and  immediately  rufhed  forward  acrofs 
the  ranks,  followed  by  the  whole  colie<Slion,  to  the  utter  dif- 
may  and  confufion  of  the  foldiery :  thus  running  into  the 
very  danger  one  naturally  fuppofes  they  muft  have  at  firft 
been  anxious  to  avoid.  The  men,  who  were  apprifed  by  the 
found  of  their  approach,  flopped,  and  made  way  for  them. 
Over  the  heads  of  the  others,  who  were  heedlefs  and  inatten¬ 
tive,  they  bounded  with  wonderful  agility,  and  fled  over  the 
plain. 

Driving  one  evening  along  the  road  in  a  phaeton,  and 
pretty  faft,  I  perceived  a  young  heifer  running  near  the  car¬ 
riage,  with  her  eyes  intently  fixed  upon  one  of  the  hind 
wheels;  by  the  whirling  of  which  the  animal  feemed  com¬ 
pletely  {truck  and  affected.  Thus  purfuing  her  objeft  for 
about  a  quarter  of  a  mile,  flte,  by  a  fudden  impulfe,  rapidly 
darted  forward  towards  the  wheel,  which  then  ftrikincr  her 
nofe,  tlie  attention  of  the  creature  became  interrupted  by  the 
violence  of  the  frieftion,  and  w'as,  of  courfe,  withdrawn  :  {he 
then  immediately  flood  ftock  flill,  and  prefently  after  turned 
about  flowly  and  made  off. 

Beyond  all  other  animals,  however,  ferpents  poffefs  moft 
eminently  this  occult  power :  frequeiuly  are  they  feen  re¬ 
volved  on  the  branches  of  trees,  or  on  the  ground,  meditating 
their  prey,  either  birds,  fquirrels,  rats,  mice,  bats,  frogs, 
■hares,  or  other  animals. 

The  ladies,  as  they  are  inclined,  either  read,  walk,  fwing, 
excrcife  themfelves  in  archerv,  or  at  fluUtlecock  in  the  groves; 
or  they  fing  and  play  in  their  tents.  Others,  whilft  at  work, 
are  read  to  by  their  companions;  of  all  amufements,  perhaps, 
the  moft  dclc61able. 

At  the  end  of  a  convivial  dinner,  every  foul,  provided  the 
weather  prove  {'ultry,  or  they  find  themfelves  fatigued,  retires 
to  repofe. 

On  rifing  from  this  {iefta,  (of  all  llfilefs  indulgences  the  moft 
foothing,  comfortable,  and  refrefliing,  and  certainly  mofl 
whoiefome,  all  animals  inclining  to  deep  after  nourilhment,) 
carriages  arc  again  in  readlnefs,  or  light  boats  where  a  ftream 
or  lake  is  near,  to  give  the  company  the  evening’s  refpiration, 
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(which  the  inhabitants  of  colder  regions  tafte  only  in  poetical 
delcription,)  breathing  heaith  as  well  as  recreation. 

The  twilight  being  fhort  under  the  tropics^  the  day^  of 
courfe^  fhuts  in  prefently  after  fan-fet,  when  cards  and  dice 
become  part  of  the  evening’s  entertainment.  Chefs,  back¬ 
gammon,  whift,  picquet,  tredrille,  quinze,  andJoo,  are  the 
favourite  games.  Thefe,  with  domeftic  fp{)rts,  antics,  gam¬ 
bols,  tricks,  pranks,  and  frolics,  where  the  humour  prevails; 
together  with  the  flights  of  jugolers,  feats  of  tumblers,  (in 
which  performances  the  Hindus  are  expert  adepts,)  and. 
dances  of  the  natives,  wile  away  the  time,  and  beguile  it  not 
unplealantly  to  the  hour  of  fupper,  the  principal  meal;  when 
a  repaft,  enlivened  by  every  elevation  of  fpirit  and  kindly  dif- 
pofition  that  can  conduce  to  promote  good  humour  and  fefiive 
hilarity,  terminates  the  day. 

Thefe  pai  ties  generally  continue,  with  fome  variation  in 
the  amufements,  fifteen  or  twenty  days;  and  the  diffolution 
of  them  is  as  generally  lamentedi,  with  heart-fcit  regret,  by 
the  individuals  who  compofe  them. 


LIII.  Ohfervations  upon  the  Monfoons,  as  far  as  they  regard 
the  Commerce  and  Navigation  of  the  Port  of  Bombay  *. 


/  UR  readers  will  not  require  to  be  told  that  our  year  is 
divided  into  two  grand  feafons,  or,  as  they  are  called,  the 
fouth-weft  and  niulh-caft  monfoon ;  that  the  firft  generally 
prevails  from  May  to  the  middle  of  September  inelufive,  the 
other  during  the  rentaining  months;  yet  we  muft  premife 
this  as  an  introdudiuon  of  what  follows. 

We  need  fcarcely  to  obferve,  that  during  the  fouth-weft 
moni  von  all  the  ports  and  roadflcads  on  this  fide  of  India 
deny  approach  ;  fo  much  fo,  that  between  the  15th  of 
May  and  the  ift  of  September  fliips  are  precluded  by  their 
policies  from  touching  upon  the  Malabar  coaft,  or  from  lying 
in  Surat  roads  hel\^cen  the  iff  of  May  and  the  ift  of  Sep- 
tcml'Cr.  (ieiHTailv  I'pcaking,  the  monfoon  is  confidered  to 
extend  from  Dlincler- liead,  the  fouthern  extremity  of  Ceylon, 
to  llie  PerfiEii  Gulf;  in  order  to  attain  which,  they  who 
ftiould  fail  at  this  feafon  would  be  obliged  to  make  what  is 
called  a  fouiherii  pali'age,  that  is,  go  firfi  to  the  fouth  of  the 
equator  before  they  could  ftrctch  ovcimto  the  veeflward ;  a 
vuvaye  liiat  would  ocx:uny,  for  Mufeat  about  forty  days,  and 
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to  Bufforah  about  two  months.  The  fame  obje<Slion  exifts 
againft  failing  at  this  feafon  to  any  part  of  the  Arabian  coaft. 
As  for  the  Red  Sea,  it  is  conlidered  in  vain  to  attempt  enter¬ 
ing  it  at  this  feafon;  nor  can  it  be  faid  to  be  favourable  to 
lail  now  to  the  Cape,  the  Mauritius,  or  any  port  to  the  weft- 
ward. 

To  the  other  fide  of  India,  on  the  contrary,  it  is  now  the 
moft  advantageous  period  of  departing.  From  the  middle  of 
April,  even  to  the  middle  of  Auguft,  a  voyage  to  Madras  may 
be  made  in  about  iz  or  days ;  to  Bengal  from  to  20 
days  :  after  this  time  it  becomes  exceffively  tedious,  from  the 
necefiity  of  keeping  to  the  eaftern  fide  of  the  bay,  to  avoid 
the  violent  weather  on  the  Coromandel  coaft.  For  the  fame 
reafon  the  fouth-weft  monfoon  is  eligible  to  leave  Bombay 
for  any  of  the  ports  in  the  Gulf  of  Bengal  or  the  Streights  of 
Malacca ;  hence  alfo  it  is  the  feafon  for  failing  to  China : 
after  the  20th  of  Auguft,  however,  what  is  called  the  dire61: 
palfage  to  China  becomes  very  precarious,  with  much  pro¬ 
bability  of  finding  blowing  weather  in  the  Chinefe  feas. 

With  regard  to  the  ports  from  which  fhips  may  be  expecfted 
to  arrive  at  Bombay  during  this  monfoon,  it  may  be  laid 
dovyn  as  a  general  rule,  that  the  quarters  favourable'  to  fail  to 
during  any  feafon,  are  thofe  that  it  is  unfavourable  to  expedt 
arrivals  from,  and  vice  verfa :  hence  from  the  Perfian  Gulf, 
the  Red  Sea,  the  Cape  of  G(jod  Hope,  and  the  weft  ward  in. 
general,  this  is  the  moft  feafcnable  period  to  expebl  arrivals : 
from  Mulcat  a  trip  may  now  be  made  in  10  or  12  days,  from 
Mocha  in  20  days,  and  Suez  in  about  a  month.  It  flmuld 
be  remarked,  that  after  September  the  Red  Sea  admits  of  no 
egrefs;  fhips  confequently  remaining  there  beyond  that  time, 
inuft  continue  there  all  the  north~eaft  monfoon,  and  are  faid 
to  have  loft  their  palfage  :  on  this  account,  the  25th  of  Au¬ 
guft  is  the  lateft  day  to  which  our  cniifers  are  allowed  to  re¬ 
main'  at  Suez.  From  the  Cape  a  palfage  may  be  made  in 
five  or  fix  weeks;  from  the  Mauritius,  in  three  weeks  or  a 
month. 

The  fouth-weft  monfoon  is  alfo  the  moft  fiivourable  feafon 
in  which  a  palfage  may  be  made  from  Batavia  or  any  ports 
to  the  eaftward  through  ihefe  foiithern  ftreights  :  from’  Ba¬ 
tavia  to  Bombay,  in  particular,  a  palfage  may  be  made  111 
about  35  days.  From  Madras  and  Bengal,  during  the  fouth- 
weft  monfoon,  it  is  necelfary  to  make  the  foutheni  palfage 
in  order  to  reach  Bombay:  this  will  require,  in  a  pafiaoe 
from  Madras,  from  30  to  40  days,  and  from  Bengal  from 
45  to  60  days,  from  the  neceffity  of  working  out  of  the  river, 
and  beating  down  the  bay  to  clear  Acheen  .Head.  From  the 
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Streigbts  of  Malacca  it  is  an  arduous  talk  to  fail  for  this  port, 
or  even  to  any  one  on  the  peninfula  of  India,  owing  to  the 
difficulty  of  working  round  Acheen  Head. 

We  have  now  to  treat  of  the  north-eafl  inonfoon,  or  the 
feafon  w'hich  maybe  confidered  as  included  between  the  15^^ 
of  Augufl  and  the  15th  of  April ;  in  which  the  firft  circum- 
hance  that  occurs  to  us  to  remark  is,  that  our  coafl  is  ren¬ 
dered  in  a  peculiar  manner  fecure  and  favourable  to  naviga¬ 
tion  ;  it  is  now  confidered  the  mofi  eligible  period  for  failing 
to  the  Perfian  Gulf,  and  in  general  to  all  ports  to  the  weft- 
w'ard.  To  Mufeat  the  trip  is  generally  15,  and  to  Buffbrah 
28  days.  The  time  fuitable  for  failing  to  Mocha  and  Suez 
is  from  the  middle  of  February  to  tiie  middle  of  March,  when 
a  palTage  may  be  made  to  the  firft  in  i8  days,  to  the  fecond 
in  23.  If  a  fiiip  be  delayed  till  the  latter  end  of  March  or  the 
beginning  of  April,  the  palTage  becomes  more  tedious,  being 
then  obliged  to  make  the  land  to  the  fouthward  of  the  ifiand 
of  Socatra  before  the  gulf  can  be  entered,  on  account  of  the 
fouthcrly  winds  which  prevail,  and  a  current  fetting  to  the 
northward.  After  the  15th  of  April,  a  fliip  bound  to  ,  the 
Ked  Sea  would  be  very  likely  to  lofe  her  palTage. 

Between  the  i  5th  of  Anguft  and  the  j^th  of  September  it 
may  be  confidered  favourable  to  fail  to  Madras  and  Bengal ; 
but  after  this  time  the  feafon  is  fufpended,  owing  to  the  fet¬ 
ting  in  of  the  norlh-caft  monfoon  on  the  other  fide  of  India, 
which  clofcs  the  ports  on  the  coaft  of  Coromandel,  Gol- 
conda,  and  OrilTa,  between  the  J^th  of  October  and  the  15th 
©f  December ;  at  Icaft  this  period  is  excepted  in  common 
policies  of  infurance.  After  this  time,  again,  a  pafifage  may 
be  made  to  Madras  in  30,  and  Bengal  in  50  days.  This 
feafon  may  be  deemed  unfavourable  to  the  coaft  of  Pegue 
and  the  Streights  of  Malacca;  but  for  the  Streigbts  of  Sunda, 
Batavia  for  example,  it  is  the  heft  adapted — a  patfage  thither 
may  be  made  in  35  days. 

With  regard  to  the  feafonable  imports  in  this  monfoon,  it 
is  at  no  time  more  advantageous  than  now  for  coming  from 
the  Coromandel  coaft,  and,  in  (liort,  the  whole  bay :  a  paf- 
fage  may  be  made  from  Madras  in  20  days,  from  Bengal  in 
a  month,  and  Penang  a  month.  From  the  Perfian  Gulf  it  is 
no  lefs  favourable,  the  paffiige  from  Mufeat  being  about  ten 
days;  and  from  BufTorah  28.  The  Red  Sea  is  now  clofed ; 
nor  is  it  reafonable  to  expert  arrivals  from  the  Cape  or  the 
Streigbts  of  Sunda;  from  the  latter,  in  particular,  it  is  almoll 
iinpolfible  at  this  feafon  to  make  a  tolerable  pafiage. 


LIV.  Me^ 
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LIV.  Method  of  oltaining  inodorous  Benzoic  Acid.  Bv 
^  M.  F.  Giese*. 

T^HE  benzoic  acid,  fuch  as  we  obtain  it  in  the  dry  or 
hu^mid  way,  always  retains  a  peculiar  ftrong  agreeable  odour 
which  has  hitherto  been  confidered  as  a  particular  c.liara6leT 
of  this  acid.  The  numerous  experiments  I  have  made  on 
this  acid  fliow  that  chemifls  in  this  refpe61;  have  been  in 
an  error,  and  that  the  benzoic  acid  may  be  deprived  of  all  its 
odour  without  injuring  its  principles  or  altering  its  nature. 

I  was  led  to  this  obfervation  by  remarking,  ^hat  the  fame 
acid  extracted  from  the  urine  of  graminovorous  animals 
when  deprived  of  ail  urinous  odour,  is  perfectly  inodorous! 
I  his  circumftancc  induced  me  to  believe  that  the  odour  of 
the  benzoic  acid  might  be  foreign  to  it;  and  to  afeertain  this 
fact  I  made  the  followdnsi;  experiments  : 

I  united  odorous  benzoic  acid  to  a  folution  of  potafli,  and 
then  precipitated  by  muriatic  acid.  On  each  repetition  of  the 
experiment  the  odour  was  fenfibly  diminilhed,  and  after  the 
third  it  had  totally  difappeared. 

As  the  acid  letained  all  its  chara6ters,  this  feems  to  prove 
that  in  thefe  opeiations  it  had  experienced  no  particular  mo¬ 
dification  f.  This  refult  was  previoutly  indicated  by  its  ac¬ 
quiring,  in  the  progrefs  of  the  experiment,  the  odour  of  ben¬ 
zoic  acid  obtained  in  the  humid  way,  which  is  much  weaker 
than  that  of  the  fame  acid  obtained  by  fublimation. 

I  afterwards  invented  another  method,  more  diredf  and 
lefs  troublefome,  for  depriving  this  acid  of  its  odour.  It  is 
founded  on  the  greater  folubility  of  the  benzoic  acid  in  fpirit 
of  wine  than  in  water;  and  on  the  folubility  of  the  benzoic 
oil,  which  is  the  principle  of  its  odour,  in  diluted  fpirit  of 
wine.  This  method  Is  as  follows: 

DilTolve  benzoic  acid  in  as  fmall  a  quantity  as  poffible  of 
fpirit  of  wine  :  filter  the  folaLion,-and  drop  water  into  it  until 
no  nrore  precipitate  is  formed,  or  until  the  precipitate  formed 
begins  to  be  rediirolved.  Separate  the  liquor  by  filtration, 
and  diy  the  acid,  which  remains  on  the  filter,  at  a  gentle 
heat.  ^ 

From  Scherer’s  Allgerneines  Joitrnal  dcr  Chimle,  February  and  March 
lS02.  ^ 

t  [  can  certify  that  a  fpecimen  of  this  acid,  fhowm.  to  me  by  the  au¬ 
thor,  was  abfolutely  free  from  odour.  I  requelled  M.  Grefe  to  fubjta:  the 
jpodorous  acid  to  iublimation,  in  order  to  afeertam  whtither  a  decompofi- 
ti(m  experienced  by  the  heat  was  not  the  caufe  ot  its  odouf.  Fie  complied 
udth  my  rtquell ;  but  he  obferved  no  alteration  in  the  acid,  nor  had  it  re¬ 
fumed  its  odour.— 'Scherer. 


I  fliall 
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I  fliall  here  add,  that  having  faturated  the  benzoic  acid 
with  lime,  and  decompofed  the  benzoate  thence  rehiltingby 
the  muriatic  acid,  I  obtained  an  acid  without  odour;  and 
that  M.  Richter  obtained  the  fame  inodorous  acid  by  decom- 
pohng  the  benzoate  of  p(naili  by  aeetite  of  lead,  and  then  the 
benzoate  of  that  metal  by  the  fulphuric  acid  :  but  of  all  thefe 
methods  that  by  fpirit  of  wine  is  to  be  preferred. 


LV.  On  the  Mammoth,  Pownall. 

To  Mr.  Tilloch. 

I  SIR, 

READ,  at  Bath,  the  account  which  the  Philofophica! 
Magazine,  publiiived  by  you,  ^;avc  the  public  o?  the  mam¬ 
moth.  In  my  way  from  Bath  tv)  this  place,  I  continued  a 
few  days  in  London  :  1  went  tvvice  to  fee  the  fkeleton  of  this 
enormous  animal  :  the  fir  it  tune  to  lake  a  general  view  of  it; 
and  fomedays  after,  when  i  had  fully  reafoned  in  my  recol- 
ledfion  on  the  general  conltructioo  of  it,  I  went  a  fecond 
time  to  examine  it  in  detail,  as  far  as  my  fuper&cial  know¬ 
ledge  in  comparative  anatomy  would  enable  me. 

1  iliall  not  in  this  letter  go  over  all  the  parts  to  which  I 
gave  my  attention,  but  notice  only  thofe  parts  on  which  forae 
doubts  remained  with  thofe  who  had  not  feen  it,  and  which, 
rightly  underllood,  lead  to  fome  probable  eonjediures  as  to 
the  mode  and  time  of  us  exihence  in  life.  I  am.  Sir, 

Your  moft  obedient  bumble  fervant, 

Everton  Houfe,  J.  POWNALL. 

Jan.  I,  1S03. 


DOUBTS  were  made  as  to  ribs  being  fet  edgeways,  fo 
diderent  from  all  other  animals  of  our  earth ;  yet  fuch  is  the 
fadf,  as  appears  not  only  from  the  infertion  of  their  heads, 
but  from  their  curvature;  alfo  from  their  fides,  wherein  is 
ihe  groove  into  which  the  cartilages,  by  which  they  are  con- 
nedfed,  were  inferted.  Thefe  ribs  appear  to  be  of  the  fame 
iorm  and  to  be  in  the  fame  pofition  as  the  ribs  of  fillies,  and 
fo  defigned  for  the  fame  piirpofe,  to  rcfift  an  external  com- 
predbre  of  more  weight  and  force  than  the  preffure  of  the 
atmofpherc. 

The  printed  defcription  left  it  totally  undecided  whether 
this  animal  had  lioofs  or  toes.  On  examining  the  fettingon 
of  the  foot,  it  appears  that  it  hath  the  eight  ufual  bones,  in 
tw'o  rows,  four  in  eacii  row,  in  the  carpus,  vvliich  all  animals 
having  digits  or  toes  have:  and  it  hath  five  toes,  whereon 


as 
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as  appears  from  the  form  of  the  end-bones,  it  had  nails,  not 
claws. 

The  pofition  given  to  the  tufks  feemecl  doubtful  ;  but,  on 
a  view  of  the  faS,  it  is  decifive  that  they  could  not  have  been 
placed  otherwife.  They  are  of  a  fpiral  curvature  of  one 
quarter  turn:  they  are  fo  inferted  into  the  hea&l  as  to  go  back 
alongfide  the  fhoulders,  but  at  fuch  a  diftance,  as,  by  the 
turn  of  the  head  with  fome  curvature  of  the  body,  to  reach 
the  tides  and  hinder  parts,  and  from  their  conftrudlion  and 
pofition  point  out  evidently,  at  leaft  to  me,  that  they  were 
weap  ons  of  defence  againft  fuch  of  its  enemies  as  might  at¬ 
tack  it  in  the  flank  or  rear,  and  of  deftruftive  offence  aifo  in 
fuch  cafe.  Of  this  more  hereafter. 

The  neck  is  fo  fliort  that  the  animal  could  not  reach  the 
ground  with  its  mouth:  the  line  from  the  withers  to  the  end 
of  the  under-jaw  is  about  one-third  of  the  line  from  the  wi¬ 
thers  to  the  ground.  I  did  not  take  an  aftual  meafure  of 
this,  but  I  will  venture  to  affert  it  from  my  habit  in  drawing. 

This  animal,  if  a  grazing  animal,  might  indeed,  as  the 
moofe  deer  do,  feed  on  young  fiioots  of  the  woods,  or  the 
bark  5  or,  by  going  into  moraffes  up  to  the  bread;  in  water, 
feed  on  the  long  graffes  and  water-plants  which  grow  there¬ 
in :  but  it  is  decidedly  a  carnivorous  animal.  The  woods  of 
the  earth  in  which  this  animal  could  live,  move,  and  fuftain 
its  being,  muft  have  been  totally  different  from  fuch  as  at 
prefent  cover  the  face  of  the  earth  ;  otherwife  his  enormous 
form,  with  the  pofition  of  his  tufks,  muft  have  rendered  him 
incapable  of  penetrating  or  paffing  through  them, 

Now  here  let  the  ingenuity  and  wit  of  our  philofophers 
mod  renowned  as  naturalifis  fearch  into  the  fabf,  and  tel! 
us  what  fort  of  animals  could  have  been  his  prey,  and  where 
fuch  could  exift  in  fufficient  abundance  to  fuftain  this  enor¬ 
mous  animal ;  and  if  any  fuch  ever  did  exift;.  Which  we  now 
know  nothing  of,  how  he  could,  be  his  capacity  for  velocity 
fuppofed  to  be  what  it  may,  how  he  could  hunt  them  in  woods 
into  which  he  could  not  penetrate,  and  through  which  he 
could  not  pafs. 

The  queftion  then  arifes  and  remains  in  doubt,  Where 
muff  we  look  ,  for  his  habitation  and  his  food  ?  Not  being 
able  to  find  either  in  the  prefent  ftate  of  the  earth,  my  re- 
fearch  is  led  to  feck  it  under  fome'otber  ftate  of  this  planet. 
In  fearchino' for  fuch  ftate  of  thino;s,  1  go  to  the  firft  itiforma- 
tion  we  can  obtain  of  the  Jnjlory  of  this  fatly  in  the  divine 
book  of  Genefis,  wTitten  under  infpiration  :  and  there  I  am 
taught  that  the  original  ftate  of  this  jfianet,  hi  the  frji  period 
of  its  exiftence,  was  that  of  an  aqueous  planet.  Ibe  waters, 

over 
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over  the  face  of  which  the  Spirit  of  God  moved,  covered  the 
whole  furface  of  the  jrlohe,  and  had  remained  in  that  hate 
for  two  uncertain  periods,  until  the  working  of  nature  under 
the  command  of  God  forced  up  and  elevated  the  earth  in 
parts,  fo  that  the  waters  were  gathered  together,  which  took 
place  in  a  third  period  of  the  progrefhve  exigence  of  jlhis  our 
planet. 

But  apart  all  authority,  any  true  philofopher,  who  meets 
by  tracing  back  the  operations  of  nature  in  her  progreffive 
advance  to  the  prefent  ftate  of  the  planet,  will  find  it  in  its 
firtl  period  an  aqueous  planet;  wall  find  that  light  or  caloric, 
or  whatever  thatfirft  power  was,  fpecially  gave  courfe  to  other 
powers ;  and  that  the  powers  of  evaporation,  both  expanfive 
and  attractive,  were  and  are  the  caufes  of  the  feparation  of 
the  elaflic  fluid,  the  atmofphere ;  that  the  earth  has  been 
thrown  up  from  the  bottom  of  thefe  waters  by  various  ex- 
plofions  and  volcanic  eruptions  :  and  that  the  earth  became, 
under  thefe  procefles,  in  its  vegetative  ftate,  a  fit  habitation, 
firft,  for  the  fowls  of  the  air  and  all  flying  infeCts;  and  next 
for  the  beafts  of  the  field  and  all  creeping  things ;  and  laftly, 
for  man,  exaClly  according  to  the  philofophic  defeription 
given  in  the  divine  narrative.  But  while  he  confiders  this 
advancing  progreflion,  he  will  find  nothing  to  decide  as  to 
the  length  and  continuance  of  each  of  thefe  periods.  That 
thefe  periods  are  not  to  be  underftood  as  dajs,  is  part  of  the 
faCt.  Becaufe  three  of  thefe  periods  were  paft,  according  to 
the  narrative  itfelf,  before  that  divifion  of  time  took  place, 
which  was  not  till  the  fourth  period. 

I  fliall  now,  grounding  myfelf  on  the  faCf  as  above  ftated, 
afifume  that  this  planet  was,  in  its  firft  period  of  exiftence,  an 
aqueous  planet  \  and  finding  nothing  to  decide  or  determine 
the  continuance  of  this  period,  aflume  alfo  that  it  continued, 
according  to  the  courfe  of  nature  in  her  progreflion,  in  this 
ftate  for  an  indefinite  period  ;  and  further,  that  in  this  period 
and  in  this  ftate  of  the  planet  God  created  great  whales 
and  every  living  creature  which  moveth,  which  the  waters 
brought  forth  abundantly  after  their  kind.”  I  find  it  difficult 
to  conceive  that  thefe  whalers,  which  are  deferiptively  faid 
thus  to  brhig  forth  fo  abundantly^  fliould  remain  for  four 
periods  of  the  planet’s  exiftence  totally  unprodmflive  till  the 
fifth.  The  only  way  that  I  find  to  reconcile  this  difficulty 
in  the  divine  narrative,  is,  that  thefe  marine  beings  are 
omitted  to  be  noticed  until  they  are  clafl'ed  with  all  other 
living  terreftfial  creatures  under  one  head,  according  to  the 
order  of  method,  not  the  order  of  time,  in  the  fifth  period, 
when  the  earth  became  a  proper  habitation  for  fuch  terref- 
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trial  creatures..  Whether  the  general  denomination  great 
whaleSy  fo  peculiarly  cxpreired  herc^  extended  to  the  levia¬ 
than,  the  behemoth,  and  other  fpecies  of  great  animals,  I 
am  not  critic  enough  to  judge:  but  that  there  were  feveral 
other  great  animals  in  thefe  waters  is  a  fadf. 

On  this  ground  F  am  dirpofed  to  think  that,  if  any  remains 
of  any  great  animals  are  found  amid  the  wreck  which  the 
parts  of  this  planet  have  fuffered  in  the  revolutions  of  its  na¬ 
ture,  whofe  fpecies  are  not  now  to  be  found  in  living  exig¬ 
ence,  and  to  whom  the  prefect  hate  of  the  earth  could  nei¬ 
ther  give  an  habitation  or  food,  even  a  cautious  naturalift 
may,  on  theory  founded  in  a  combination  of  circumftances, 
fairly  fuppofe  that  thofe  great  animals  had  their  exihence 
under  the  circumftances  of  the  firll  period  of  this  planet  as 
an  aqueous  one,  and  were  deftroyed  by  the  revolution  whicli 
converted  it  into  a  terreftrial  one:  and  that  even  thofe  who 
were  not  deftroyed  in  that  catallrophe  mud  have  become  an¬ 
nihilated,  as  the  prefent  date  of  the  earth  is  noC  fuited  to 
their  exidence. 

The  Ikeletons  of  this  fpecies  of  animal,  which  is  by  a  Ruf¬ 
fian  word  denominated  mamouth  or  mamoud,  as  being;  enor- 
mous  like  the  elephant,  and  which  might  jud  as  properly  have 
had  the  name  leviathan,  or  behemoth,  given  to  it,  are  found 
in  different  and  didant  parts  of  the  world,  and  under  different 
climates,  as  on  the  banks  of  the  Ohio,  in  the  dominions  of  the 
date  of  New  York,  and  on  the  banks  of  the  Obie  in  Siberia. 
This  circumdance  again  points  out  that  thefe  animals  mud 
have  inhabited  fome  element  wherein  the  climates  did  not 
vary  to  the  degree  in  which  they  now  do  on  the  earth,  and 
whereby  there  was  a  general  free  communication  from  one 
fide  of  the  globe  to  the  other,  which  doth  not  now  take 
place.  Moreover,  as  the  earth  is  now  condituted,  and  as  the 
animals  thereon  exid,  the  indigenous  animals  of  Europe  and__ 
of  America,  howfoever  fimilar  in  their  external  apparent 
clalfes,  are  variations  in  the  one  country  from  what  they  arc 
in  the  other. 

Befides  the  fkeletons  of  thefe  animals  called  mammoth, 
there  itave  been  found  in  other  regions  of  the  earth  parts  of 
other  fkeletons  of  enormous  animals.  The  fkeleton  of  one 
fuch,  which  is  now  iti  Spain,  was  found  in  South  America. 
This,  from  the  drawing  made  of  it,  appears  to  differ  from, 
the  mammoth  :  but,  having  been  accudomed  to  doubt  the 
vaguenefs  of  draughts,  I  can  dippofe  that  this  mav,  on  exa¬ 
mination,  be  found  to  be  of  the  lame  nature  •. 

There 

havp  reafon  to  believe,  from  a  corrfh  drawiri^.  and  foiTie  parti¬ 
culars  whicd  tiitvs  reached  us  uf  the  anuiiai  hero- alluded  to.  that  it  is  of  a 
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Tliere  are  alfo  founds  in  different  regions  in  the  earth,  thd 
exuvise  and  remains  of  animals  of  a  fcale  in  magnitude 
much  beyond  thofe  it  affords  in  its  prefent  hate,  about  which 
it  feems  almoft  impoffibie  to  fix  any  line  of  conjefture.  They 
are  found  in  all  ftrata,  the  marine  ones  chiefly  in  calcareous 
llrata  :  this  fkeleton  lay  in  a  calcareous  ftratum. 

The  fuppofition  that  this  animal  was  a  marine  one,  and 
dwelt  in  the  ocean,  relieves  the  account  of  it  from  all  diffi¬ 
culties  as  to  its  habitation  and  food.  What  the  woods  of  the 
prefent  earth  deny,  the  ocean  gives  full  and  free  courfe  to — 
all  its  enormous  animal  capacities  of  motion.  The  a-  undant 
f2ipply  of  the  ocean  could  give  food  for  this  carnivorous  ani¬ 
mal,  and  food  which  came  within  its  power  to  attain,  on  the 
banks  of  flat  fifh,  and  in  the  bc^ds  of  fliell  fifli.  This  removes 
all  difficulty  as  to  its  fuftenance.  That  the  ocean  did  bring 
forth  fuch  food  in  fuch  abundance,  the  phaenomena  of  the 
marine  animal  compofition  of  the  ftrata  of  the  prefent  ftate 
of  the  earth  evinces. 

That  this  animal  was  carnivorous  appears  to  be  a  deicided 
faft ;  it  might  therefore  live  in  an  element  where  was  no 
grazing  food  :  from  its  enormous  bulk  it  wmuld  require  a  fiip- 
ply  of  animal  food  which  the  earth  could  not  give,  and  which 
could  only  be  found  in  the  abundanee  which  the  waters  bring 
forth. 

There  are  parts  in  the  dehris  of  the  fkull  which  have  fonae 
comparative  refemblance  to  the  whale,  as  to  the  purpofe  of 
breathing  under  water;  and  from  the  width  of  the  jawSy 
fomewhat  fimilar  to  that  of  fifh,  one  may^  imagine,  w'hen 
imagination  is  fet  to  work,  that  this  animal  might  have'  had 
in  thofe  parts  fome  glands  calculated  to  carry  on  the  fame 
operation  as  the  gills  of  fifh  perform.  The  ribs,  as  obferved 
above,  more  fimilar  to  thofe  of  fifli  than  to  thofe  of  terref- 
trial  animals,  are  by  their  conftrudlion  and  pofition  ordained 
to  refift  a  much  heavier  and  more  forcible  external  compref- 
fure  than  the  atmofphere  creates. 

.  I  fliall  make  no  apology  for  any  part  of  this  theory ^  bc- 
caufe,  being  declared  to  be  theory,  every  one  is  at  liberty  to 
approve  or  difapprove  the  whole  or  any  part  thereof;  yet  I 
cannot  but  think  that  fome  very  fober  analytic  philofophers 
may  rcpofe  their  imaginations  if  not  their  conviblion  upon 
ip  until  the  prefent  or  fome  future  fyflcm  of  philofophy  fup- 
piies  them  with  a  belter.  I  will  therefore  venture  to  fay  t,o‘ 
any  philofopliical  fociety,  royal  or  liberaly 

• - - —  S;  quid  novifti  reftius  iftia, 

Candidas  imperti  :  fi  non,  his  urere  mecunu 

dilierent  fpecies  from  the  mammoth.  V.m  lhall  iierc  mention  only  one 
fpecifid  difference — its  ribs  are  nearly  cvlindrical.- — Edit. 
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I  will  not  clofe  my  refle6lions  on  this  fubje6l,  which  was 
found  in  North  America,  and  is  now  exhibited  in  London  by 
Mr.  Peale,  a  young  American,  by  whofe  perfevering  induftry  it 
was  dug  up,  without  laying  in  very  truth,  and  not  in  compli¬ 
ment,  that  this  exhibition  will  derive  every  advantage  which 
can  arile  from  an  object  of  this  fort,  from  the  model!;  fcicri- 
tific  knowledge  and  the  precifenefs  of  information  which  this 
young  man,  in  the  true  analytic  way  of  an  American,  ex¬ 
plains  it ;  and  from  the  colIe6lion  of  other  articles  with  which 
he  accompanies  fuch  explanation  as  with  a  commentary. 


LVI.  Remarks  on  the  prefent  State  of  Aerojlation,  By 

Mr.  G.  J.  Wright^, 

Subsequent  to  the  dlfcovery  of  marine  navigation,  the 
daily  proofs  of  aerial  flight,  as  witnelfed  among  the  feathered 
tribe,  ferved  to  fugged  to  the  antients  the  probability  of 
piercing  the  unexplored  regions  of  the  atmofphere :  various 
have  been  their  attempts  for  this  purpofe,  which  (agreeably 
to  the  then  pre-eminence  of  mechanical  over  the  other 
branches  of  philofophy)  were  confined  to  the  invention  of 
machines  to  afflft  man  himfelf  in  imitating  the  motions  of 
the  feathered  race,  but  more  particularly  to  the  contrivance 
of  flying  automata,  as  may  be  learnt  from  the  writings  of 
many  authors.. 

To  enumerate  and  particularize  thefe  inventions  would  be 
of  no  avail,  efpecially  as  the  bare  recital  of  many  of  them 
would  at  once  confirm  their  abfurdity  ;  fo  that  we  may  reckon 
nothing  to  have  been  pradbicaliy  concerted  toward  aeroflation 
till  the  experiment  of  one  Gufman,  a  Portuguefe  friar,  who 
is  reported,  early  in  the  i8th  century,  to  have  launched  a 
paper  bag  into  the  air;  which  however  foon  fell,  after  attain¬ 
ing  the  height  of  200  feet. 

Many  doubts  have  arifen  refpe6fing  the  truth  of  this  ffate- 
ment,  principally  from  the  fuppofed  unucquaintance  of  the 
philofophers  of  that  early  period  with  the^qualities  and  vary¬ 
ing  denfities  of  aerial  fluids,  as  alfo  the  little  probability  that 
an  elaftlc  fluid  could  be  confined,  for  any  length  of  time,  by 
paper,  of  which  it  has  been  aflerted  that  the  pores  are  indeed 
impermeable  to  air,  though  wafer  eaflly  percolates  them  : 
hence  it  has  been  Inferred  that  the  particles  of  water  are  finer 
than  thofe  of  air.  ^dfls  certainly  true  that  air  may  be  con¬ 
fined  by  paper,  provided  fuch  air  be  deflitute  of  moifture,  and 

»  *  Communicatecl  by  the  Author, 
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incapable  of  exerting  a  chemical  a6lion  thereon  :  but  if  water 
paffes  the  pores  of  paper,  it  is  nioft  probably  occalicneci  by 
its  firll  eft'e(Sling  a  folution  of  the  mucilage,  by  which  means 
the  reft  of  the  fluid  finds  an  eafy  pafl'age  ;  for,  the  hotter  the 
water,  the  quicker  does  it  percolate ;  and  this  is  not  attributable 
to  any  fuppofed  attenuation  of  the  individual  particles  of  the 
fluid,  but  to  an  actual  folution  of  the  paper  itlelf ;  otherwife 
the  ftrength  of  each  Angle  fibre  would  remain  unimpaired 
by  the  difference  of  temperature  in  the  water ;  the  contrary 
to  which  the  manufadfure  of  paper  itfelf  will  evince. 

The  difficulty,  therefore,  of  obtaining  the  gafes  in  a  flatc 
of  drynefs  in  fo  large  a  quantity  as  is  required  for  aeroftatic 
experiments,  will  ever  reniain  an  impediment  to  the  ufe  of 
paper  for  any  other  than  balloons  of  fmall  diameter,  and  on 
the  principle  of  MontgolAer.  Two  brothers  of  this  name, 
natives  of  France,  conlidering  the  difference  in  the  fpeciAc 
gravity  of  heated  and  cool  air,  juftly  imagined,  that  if  a  bag, 
lufficiently  large,  were  Ailed  with  the  former,  the  weight  of 
the  inclofed  heated  air  and  bag  together  would  be  lefs  than 
an  equal  bulk  of  atmofpheric  air  of  ordinary  temperature,  and 
that  fuch  an  apparatus  would  afcend  till  it  fhould  attain  that 
elevation  where  the  refpedlive  gravities  would  correfpond. 

Experiment  fully  veriAed  the  opinion  they  had  formed, 
and  M.  Pilatre  de  Rozier  was  the  Arft  to  make  trial  of  its 
fecurity. 

The  inconveniences  peculiar  to  machines  rendered  buoy¬ 
ant  by  heated  air,  arofe  from  the  impoflibility  of  keeping  up 
the  elevated  temperature  of  the  inclofed  air  without  the  con¬ 
tinued  renewal  of  fuel,  and  that  in  large  quantity;  whereby, 
the  travellers  were  expofed  to  great  danger  from  the  occaAon- 
ally  fudden  and  unavoidable  expanAon  of  the  flames,  and  their 
inability  to  command  that  uniformity  of  rarefa6fion  fo  necef- 
fary  to  the  fafety  of  the  voyage. 

As  aerial  chemiflry  had  been  before  this  time  making  rapid 
advances,  fo  the  philofophical  world,  through  the  indefati¬ 
gable  labours  of  the  honourable  Mr.  Cavendifh,  had  beea 
made  acquainted  with  the  properties  of  inflammable  air, 
whofe  fpeciAc  gravity,  in  a  tolerably  pure  ftate,  is  at  leaft 
twelve  times  lighter  than  atmofpheric  air.  Doftor  Black 
Arft  applied  this  newly  difcovered  gas  to  balloons,  by  fuggeft- 
ing  its  inclofure  in  an  air-tight  bag,  as  capable  of  raifing  it¬ 
felf  into  the  atmofphere,  agreeably  to  the  common  hydrofta- 
tical  axiom,  that  bodies  immerfed  in  a  fluid  heavier  than 
themfelves  muft  inevitably  float  in  that  fluid ;  and  that,  as 
the  den  A  ly  of  fluids  is  proportionate  to  their  heights,  fo  the 
lighter  bpdy  will  continue  to  rife  till  its  gravity  (hall  cdrre- 
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fpond  with  that  of  an  equal  bulk  of  the  fluid  in  which  it  is 
immerfed.^  Although  Dr.  Black  undoubtedly  firft  fuggeftcd 
the  propriety  of  applying  inflammable  air  to  aeroftatic  pur- 
pofes,  Mr.  Cavallo  had  the  honour  of  firfl;  putting  it  into 
practice,  which  we  find  him  to  have  been  engaged  in  per¬ 
forming  in  the  year  1782:  but  his  experiments  went  no 
further  than  a  demonfiration  of  the  doctor’s  fuggeftions  ;  and 
the  afcent  of  foap-balls  filled  with  inflammable  air  (as  b^ing 
the^  firft  experiment  of  the  kind)  is  an  original  idea,  for 
which  we  are  indebted  to  him. 

The  firft  inflammable-air-balloon  was  launched  on  the 
continent  by  MelTrs.  Roberts  and  a  Mr.  Charles  in  the  year 
1783 ;  and  the  greater  expediency  of  thefe  latter  machines 
over  thofe  elevated  by  heated  air,  foon  raifed  them  to  that 
pre-eminence  they  feemed  juftly  entitled  to:  yet  even  with 
thefe  there  was  conjoined  the  difadvantage  of  not  being  able 
to^  raife  or  lower  them  without  a  lofs  of  ballaft  in  the  firft,  and 
of  gas  in  the  latter  cafe.  This  fuggefted  the  idea  of  inclofing 
a  bag  of  heated  air  in  one  of  inflammable  air,  whereby,  oti 
varying  the  temperature  of  this  inner  balloon,  the  whole  ap¬ 
paratus  could  be  raifed  or  lowered  ad  libitum,  without  lofs  of 
gas  or  ballaft.  But  as  the  vicinity  of  fire  to  hydrogen  air  and 
common  air  endangers  a  mutual  explofion,  fo  this  unfortu¬ 
nate  plan  deprived  the  world  of  that  moft  intrepid  philofopher 
M.  Pilatre  de  Rozier,  who  has  the  honour  to  bear  the  palm 
of  aeroftation,  in  being  the  firft  man  who  ever  abandoned  him- 
felf  to  the  atmofphere  in  a  balloon. 

If  we  confider  the  natural  difpofition  of  Frenchmen,  ever 
prompting  them  to  the  purfuit  of  novelty,  we  fhall  not  be 
furprifed  to  find  them  warm  advocates  for  the  progrefs  of  this 
new  art  j  eccentricity  in  the  choice  of  their  refearches  and 
amufements  having  been  ever  a  prominent  trait  in  their  na¬ 
tional  character.  Enlivened  by  the  native  foftnefs  of  their 
climate,  their  difpofitions  partake  of  that  gaiety  which  is  to 
be,  found  only  in  a  country  like  theirs,  where  a  lefs  fluggifti 
atmofphere  and  more  uniform  temperature  tend  to  preferve 
a  conftant  vivacity  of  mind.  A  latitude  fo  favoured  with 
ferenity  of  feafon  produces  an  abundance  of  vegetables  and 
fruits,  the  want  of  a  greater  mixture  of  which  in  the  diet  of 
Engliflmien  caufes  the  more  prevalent  fedatenefs  of  their 
manners,  fubdues.  a  tendency  to  volatility,  and  keeps  them 
from  wandering  from  one  purfuit  to  another.  Hence  we 
are  lefs  likely  to  witnefs  among  ourfelves  that  fudden  enthu- 
fiafm  for  the  progrefs  of  any  new  art,  and  efpecially  of  this 
(to  fome)  feemingly  unimportant  one  :  w^e  have  therefore  had 
very  few  inftances  here  of  balloon  excurfiorts  undertaken  by 
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really  philofophical  men ;  and,  except  Mr.  Baldwin,  none 
have  contributed  aught  to  the  fcience.  His  trealife  com¬ 
piled  from  the  memoranda  of  a  Angle  voyage,  is  without  its 
equal,  and  under  fuch  a  philofopher  the  art  imiA;  loon  have 
attained  all  the  perfection  it  could  be  capable  of ;  while  its 
prefent  low  ftate  can  be  attributed  only  to  the  impoflibility  of 
finding  his  rival.  The  treatife  of  Mr.  Cavallof  is  an  excel¬ 
lent  book  for  practical  purpofes ;  and  in  thefe  two  volumes 
we  find  all  the  yet  afcertained  faCts  relating  to  aeroftation  X  ; 
the  pamphlets  compiled  by  others  being  of  no  value,  as  con¬ 
taining  for  the  molt  part  a  repetition  merely  of  trifling  occur¬ 
rences  of  no  avail  to  future  balloonifts. 

Subfequent  to  the  experiment  of  MelTrs.  Charles  and  Ro¬ 
berts,  many  voyages  were  undertaken,  both  in  France  and 
this  country,  during  the  years  17^4  and  1785  :  and  after  the 
public  curiofity  was  in  fome  meafure  abated,  the  purfuit  itfelf 
funk  in  the  general  opinion,  and  received  attention  only  from 
a  Mr.  Blanchard,  a  French  gentleman,  who  for  years  before 
had  been  deviling  various  methods  to  fly  by  mechanical 
means.  This  amateur  (who  has  made  near  fifty  aerial  voy¬ 
ages,  and  who,  in  his  feveral  attempts  to  improve  the  art, 
has  met  with  fome  unfortunate  accidents)  is  the  original  in¬ 
ventor  of  the  parachute ;  but  his  effay  therewith  w^as  not  at¬ 
tended  with  fuccefs  to  himfelf§,  although  the  animals  he  at 
times  had  committed  to  it  for  defcent  never  experienced  the 
flightefi:  fhock.  Excepting  then  Mr.  Blanchard,  we  find  the 
art  making  no  further  progrefs;  and  even  the  attempts  of  this 
gentleman  for  the  purpofe  proved  abortive. 

The  fecond  aera  of  aeroflation  may  be  faid  to  commence 
with  the  eftablilhment  of  the  aeroftatic  fchool  at  Meudon,  in 
the  vicinity  of  Paris  II ;  and  the  firft  immediate  fervice  of  a 
balloon  appears  to  have  been  derived  in  the  battle  of  Fleurus, 
in  the  Auftrian  Netherlands,  where  from  an  elevated  ftation 
the  French  aeronaut  beheld  the  movements  of  the  enemy; 
and  by  indicating  the  fame  by  a  telegraph  purpofely  attached 
to  the  car,  the  battle  is  reported  to  have  been  gained  by  the 
French,  principally  from  this  contrivance  to  overlook  the  ope- 

Aeropaidia,  or  Narrative  of  a  Balloon  ExcuiTion  from  Chefter  j  by 
T.  Baldwin,  A.  M.  1786. 

•f-  Hiftory  and  Pra6lice  of  Aeroftation;  by  Tiberius  Cavallo,  F.  R.  S. 
London  1785. 

ij;  In  the  French  language  we  have  D^Jcrlption  des  Experiences  Aerojla’- 
tiques,  par  M,  Faujas  Si,  'Fond.  2  tom, ' 

§  In  an  experiment  at  Bale,  in  venturing  to  defeehd  by  Inis  parachute, 
he  unfortunately  broke  his  leg. 

II  See  the  account  of  the  French  acroftfitlc  inftitute  in  the  fixth  volume 
of  the  Monthly  Magazine. 

rations 
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rations  of  the  combined  armies.  Various  reports  have  at 
times  reached  us  concerning  the  pretended  flouri thing  ftate 
of  this  aeroftatic  fchool ;  but  during  the  few  years  of  its  etta- 
blithment  no  improvements  appear  to  have  been  made  further, 
than  the  compofition  of  the  varnitli,  which  is  brought  to  the 
greateft  perfe6tion ;  and  Mr.  Garnerin  informed  me  the  efta- 
blithment  itfelf  is  now  given  up. 

We  find  then  that  the  apparatus  itfelf  has  undergone  no 
confirmed  improvement;  perhaps  from  the  purfuit  being  ge¬ 
nerally  attended  to  by  enthufiafts  in  novelty,  ftrangers.  to  ge¬ 
nuine  fcience  natural  or  mechanical.  Thus  an  aeronaut  in 
the  prefent  day  is  compelled  to  go  in  the  dire6lion  of  the 
wind  ;  and  in  defcending,  calmly  fits  in  his  car  to  be  knocked 
againfl  every  tree,  houfe,  or  hedge,  that  may  come  in  his 
way.  So  long,  therefore,^  as  aerial  adventurers  are  liable  to 
Inch  dangerous  dilemmas,  it  is  no  wonder  we  find  fo  few  in¬ 
clined  to  repeat  their  voyages  ;  as  the  tranfitory  enjoyment  of 
a  view  above  the  clouds,- is  leldom  fufficient  to  incite  a  fecond 
attempt  under  fuch  threatening  circumftances. 

The  reftoration  of  peace  affording  to  foreigners  an  oppor¬ 
tunity  of  vifiting  this  country,  whether  prompted  by  curiofity 
or  to  exhibit  the  productions  of  their  inventive  genius,  this 
crifis  proved  a  means  of  again  exciting  the  attention  of  the 
Englifii  public  to  the  almolt  forgotten  fubjeCt  of  aeroftation,, 
as  revived  by  the  advertifements  of  Mr.  Garnerin  ;  a  man  of 
an  ingenious  turn  of  mind,  without  that  collateral  acquaint¬ 
ance  with  the  feveral  fciences  on  which  refts  the  only  fure 
foundation  for  improving  the  arts,  and  efpecially  this  pecu¬ 
liar  branch  of  philofophy,  which  feems  to  be  his  nativeybr/^.' 

Having  made  a  number, of  aerial  voyages,  his  mechanical 
acquaintance  with  the  requifites  for  infuring  fuccefs  was  con-> 
firmed  by  frequent  experience;  but  further  than  this  we  do 
not  find  him  to  have  attained.  He  is  alfo  the  firft  aHonaut 
that  has  fucceeded  in  a  fafe  defeent  by  the  parachute — an  ex^ 
perimcnt  vvhich  is  of  the  firft  confequence  to  the  progrefs  of 
aeroftation.  The  late  voyages  made  in  this  country  by  this 
latter  gentleman  are  freftmn  the  memory  of  every  one,  and 
we  have  only  to  regret  that  fo  experienced  an  adventurer 
fhould  poflefs  fo  fmali  a  fliare  of  the  knowledge  requifite  to 
raife  aerial  navigation  to  the  perfection  it  might  perhaps 
otherwife  foon  attain. 

As  an  advocate  for  afeertaining  the  iffue  of  whatever  may 
be  dubious  in  the  prefent  ftate  of  our  knowledge,.  I  felt  anx¬ 
ious  to  Icize  fo  happy  an  opportunity  of  inveftigating  what 
devree  of  diminilhed' preffure  the  human  conftiuition  could 
fupport,  as  prefented  in  the  intended  experiment  with  the  pa- 

y  3  rachute^ 


54®  the  frefent  State  of  Aerofatlon, 

rachate:  for  this  reafon  I  offered  to  Mr.  Garnerin,  that,  asf 
his  balloon  was  capable  of  carrying  four  perfons,  it  would  be 
fully  adequate  to  the  conveyance  of  two,  together  with  the 
parachute  and  ballaft  :  under  fuch  circumftances  it  would  be 
neceflary  to  fufpend  the  parachute  beneath  the  car ;  and  my 
intention  was  to  occupy  the  latter  myfelf.  An  offer  fo  ad¬ 
vantageous  for  fecuring  Mr.  Garnerin’s  machine  (otherwife 
left  at  random)  was  reje6led  by  him,  from  the  acknowledge¬ 
ment  of  his  doubts  refpe£ling  the  event  of  fo  novel  an  expe¬ 
riment.  But  I  truft  this  experiment  will  not  long  remain 
unattended  to  by  fuch  as  nxay  have  an  opportunity  of  per¬ 
forming  it:  the  effects  fubfequently  taking  place  from  the 
lofs  of  a  weight  of  upwards  of  200  pounds  at  an  elevation  of 
10, coo  feet,  are  not  fo  terrific  as  might  be  imagined;,  as 
during  this  after-afeent  no  danger  could  attach  to  the  ma¬ 
chine  ;  for,  its  neck  being  open,  and  thereby  affording  an  exit 
to  the  gas,  now  fomewhat  more  expanded  by  the  abfence  of 
the  mechanical  preffure  of  the  2co  pounds  juft  loft,  yet  gra¬ 
dually  ftill  more  expanding  itfelf  as  it  attains  in  this  afcenfioii 
a  zone  of  air  of  leffer  dentity,  would  neceffarily  prevent  any 
rupture  from  that  caufe  ;  while,  if  the  aeronaut  found  his  re- 
fpiration  too  much  aft'efted  to  allow  his  attainment  of  the  iit- 
moft  height  furmountable  under  thefe  circumftances,  he  could 
have  nothing  to  fear  fo  long  as  he  has  the  valve  at  command. 
Neither  have  we  any  caufe  for  appreherilion  from  the  velocity 
likely  to  take  place,  if  the  traveller  is  not  too  near  to  the  body 
of  the  balloon,  or  in  a  fitting  pofition  ;  in  both  which  cafes 
it  is  doubtful  whether  the  approximation  to  a  vacuum  ^  in 
the  wake  and  immediately  in  the  vicinity  of  the  lower  pole 
of  a  large  fpherical  body,  afeending  with  great  velocity,  might 
not  endanger  afphyxia,  from  the  fuddenly  diminiftied  denfity 
of  the  air  received  into  the  lungs  f. 

At  the  fame  time,  to  fuch  as  defeend  by  a  parachute  from 
a  balloon  left  at  random,  I  would  advife  an  attention  to  the 
following  fimple  precaution,  which  cannot  fail  of  infuring  the 

Agreeably  to  what  we  learn  In  projefliks,  that  a  body  moving  with  a 
Telocity  of  1200  feet  in  a  fecond,  leaves  behind  it  an  aftual  vacuum  j  alfo 
exemplified  in  the  common  exercife  of  Twinging,  where  a  flightly  fuffo- 
ciating  fenfation  is  experienced  in  the  retrograde  motion  of  the  machine, 
Occafioned  by  the  perfon  fitting  in  the  wake  formed  by  the  recoil  of  his 
own  body. 

f  As  1  have  no  intention  to  fpeak  in  this  place  of  the  effects  likely  to 
enfue  to  an  aeronaut  in  cafes  where,  the  valve  being  unexpe61edly  found  out 
of  repair,  be  is  obliged  to  remain  at  the  then  unavoidable  equilibrium,  I 
Aiall  referve  thefe  points  of  difculTion  as  the  fubjeft  of  a  paper  1  propofe  to 
tranfmit  at  a  future  opportunity,  in  immediate  reference  to  the  probable 
effedls  of  diminilhed  atmofpheiic  preffure  on  the  animal  fyftem. 
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fpaedy  defcent  and  recovery  of  the  latter.  In  afcending  with 
a  parachute  according  to  the  prefent  conflriuSlion  (the  aero¬ 
naut  being  out  of  the  reach  of  the  neck  of  the  balloon),  it  will 
be  advifable  to  leave  the  neck  open  about  a  foot  or  more : 
previous  to  the  afeent  procure  a  cord  whofe  length  muft  equal 
half  the  perpendicular  circumference  of  the  balloon  when  at 
its  full  diflenfion  ;  attach  one  end  of  the  cord  to  the  zenith 
of  the  balloon  externally,  or  to  the  netting  immediately  over 
it,  and  (leaving  it  detached  throughout  the  whole  of  its  re¬ 
maining  length)  to  the  other  end  faften  a  weight  of  about 
20  pounds.  I  fay,  when  the  feparation  between  the  para¬ 
chute  and  balloon  is  made,  the  latter,  being  deflitute  of  any 
other  poife,  will  gradually  yield  to  this  above-mentioned 
weight,  and  by  its  means  the  open  neck  of  the  balloon  will 
progreflively  be  made  to  afeend ;  while  the  zenith  will  be 
drawn  downwards,  the  machine  thereby  inverted,  and  the 
prefTure  of  the  external  atmofpheric  air  will  in  a  lliort  time 
force  out  the  inflammable  gas,  and  the  whole  bag  quickly 
defeend 

It  would  appear,  from  the  above  fljort  review  of  the  ftate 
of  aeroflation,  that  w’e  have  as  yet  made  no  further  progrefs 
than  the  attainment  of  the  means  of  rifing  into  the  atmo- 
fphere,  of  afeending  and  defeending  a  very  limited  number 
of  times,  and  of  departing  from  the  machine  in  fafety  in  cafe 
of  any  immediate  wifli  on  the  part  ot  the  traveller  when  his 
Hay  therewith  appears  hazardous.  As  tbefe  are  matters  fuf- 
fleient  to  difpel  apprehenfion  from  the  minds  of  thofe  who 
may  be  inclined  to  attend  to  this  branch  of  philofophy,  it, 
may  not  be  amifs  to  fubjoin  thofe  requifites  and  precautions, 
an  attention  to  which  will  not  fail  to  enable  the  amateur' to 
purfue  this  modern  difeovery  with  expedience  and  economy. 

The  fluff  uniformly  made  ufe  of  in  the  conftru6lion  of  bal¬ 
loons  to  be  raifed  by  inflammable  air  is  fllk  luflring,  {taffetas 
hijire,)  which  is  a  fubftance  extremely  well  calculated  for  the 
purpofe,  as  poflTefling  the  valuable  properties  of  clofenefs  of 
texture  and  uncommon  ftrength,  yet  of  little  weight  f;  but 

the 

•  Finding  Mr.  Garnerin,  notwithftanding  repeated  applications,  averfe 
to  my  accompanying  him  in  the  manner  I  propoled,  1  advifed  him  to  take 
advantage  of  this  eafy  method  of  fecuring  his  machine  ;  but  he  chol'e 
rather  to  follow  his  own  uncertain  piojeft  ot  fd'tcning  the  neck  of  the  bal¬ 
loon,  in  order  that,  as  it  afterwards  continued  ;o  afeend  to  a  more  rare  at- 
!riorphere,the  force  of  the  expanding  in.dammabTe  air  (thus  prevented  from 
efcaping)  might  overcome  the  refiilance  of  the  filk,  and  can fe  a  rupture 
fufheient  to  let  out  the  gas  :  but  in  our  fmall  illand  the  machine  might 
have  been  irrecoverably  loft  in  the  ocean  before  thefe  elfcdts  had  taken 
place. 

f  Balloons  to  be  raifed  by  heated  air  are  conftru(Sted  of  linen  foaked 
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the  price  of  this  filk,  though  more  moderate  in  France, '  is  rn  - 
this  country  fo  high  as  to  augment  the  expenfe  of  a  m  ifWIing- 
lized  balloon  alnioil  to  a  prohibition  to  any  but  the  weahliicdl 
individuals.  I  do  not  fee,  therefore,  why  hrons:  cambric 
imidin,  rinfed  in  drying  oil  f,  (previous  to  fev\'ing  the  pieces^ 
together,)  fliould  not  fully  anfwcr  every  pnrpofe.  After  pro¬ 
viding  the  nceeifary  quantity  of  the  ftufr,  and  each  piece  hav¬ 
ing  been  properly  prepared  with  the  drying  oil,  let  the  cor- 
refponding  edges  be  fewed  together  in  inch  a  manner  as  to 
leave  about  half  an  inch  of  oiie  piece  beyond  the  edge  of  the 
other,  in  order  that  this  may,  in  a  iubfequent  row  of  Hitches, 
he  turiied  over  the  latter,  and  both  arain  fewed  down  toce- 
tlicr :  by  fo  doing,  a  confiderable  degree  of  Hrcngth  is  given 
to  the  whole  bag  at  the  feams,  and  the  hazard  of  the  gas 
efcaping  doubly  prevented.  Flaving  gone  in  this  manner 
through  all  the  feams,  the  following  inctliod  of  Mr.  Blan¬ 
chard  is  admirably  calculated  to  render  them  vet  more  per- 
fe^fly  air-tight.  'Fhe  learn  being  doulily  Hitched  as  above, 
lay  beneatli  it  a  piece  of  brown  paper,  and  alfo  another  piece 
over  it  on  the  outfide;  upon  this  latter  pais  feveral  times  a 
common  fire-iron  heated  juH  fufliciently  to  foften  the  drying- 
oil  in  the  feam  :  this  done,  every  interHice  will  be  now  doled, 
and  the  feam  rendered  completely  air-tigrht. 

7'hc  neck  of  the  balloon  being  left  a  foot  in  diameter  and 
three  in  length,  and  all  the  feams  finitlied,  the  bag  will  be 
ready  to  receive  the  varnilh,  a  fingle  coaling  of  which  on  the 

in  a  folution  of  alum  or  fal-ammoniac  and  common  fjze :  Mr.  Ca- 
\'allo  recommends  a  gallon  of  water  to  a  pound  of  each  of  the  two  ingre¬ 
dients:  it  may  then  be  fewed  into  the  required  fliape,  and  afterwards  once 
varnithed  on  the  outlide  with  merely  drying  linleed  oil,  adding  a  fmalL 
quantity  of  ncat's-foot  oil  to  prevent  its  being  fticky.  lif^uor 

or  liquor  of  flints  of  the  chemifls,  prepared  by  melting  together  one  part 
of  fund  or  }X)wdered  flints  and  four  parts  of  fixed  alkali,  might,  perhaps, 
be  advanragcoufly  lubflituted  for  the  faline  ingiedicnts  above  mentioned, 
as  rendering  paper  or  cloth  varnifhed  therewith  perfe£lly  incombuflible. 

Silk  luflring  may  be  purchafed  on  the  continent  at  five  fhiliings  the 
yard,  but  here  for  not  lels  than  nine. 

f  In  rendering  oil  drying  for  acroftatic  purpofes  wc  fliould  avoid  the 
tife  of  metallic  oxides,  as  litliarge,  c*cc.,  which  rot  the  fiutf  of  the  enve¬ 
lope  ;  befidcs  that  hydrogen  gas,  by  gradually  reducing  the  metals,  cor¬ 
rodes  fuch  varnilh,  turning  it  black,  and  in  time  caufiug  it  to  crack.  The 
beft  method  to  prevent  thele  inconveniences  is  to  allow  the  oil  to  fiand  for 
feveral  weeks  over  unflakcd  lime,  or  to  diifolve  in  it  a  fmall  quantity  of 
guin-fandarac.  gum-lac,  maflich,  lecd-lac,  or  common  refin  ;  all  of  which, 
when  finely  powdered,  may  be  dillblvcd  in  linfeed  oil  by  well  boiling, 
thufeommunirating  to  the  oil  the  property  of  drying,  yet  retaining  elafti- 
city.  Silk  and  canvas  for  unibrellas,  are  varnilhed  vyith  a  folution  of 
cither  refin  or  gum-Jac,  melted  with  crying  linleed  oil  to  the  confiftence  of 
a  thick  balfam,  lo  as  not  to  rutt  about :  thus  varnifhed  they  arc  very  little 
heavier  than  before,  though  impermeable  to  air  or  water. 


outfide 


On  the  prejent  State  of  A'erojlatlan,  34j 

outfide  is  fflund  preferable  to  the  former  method  of  giving  an 
internal  as  well  as  an  external  coat.  The  compolitions  for 
varnifhing  balloons  ^  have  been  varioufly  modified ;  but, 
upon  the  whole,  the  mod  approved  appears  to  be  the  bird¬ 
lime  varnifh  of  M.  Faujas  St.  Fond,  prepared  after  Mr.  Ca- 
vailo's  method  as  follows  : 

^Mn  order  to  render  iinfeed  oil  drying,  boil  it,  with  two  ounces 
of  lugar  of  lead  and  three  ounces  of  litharge  f  for  every  p^mt 
of  oil,  till  they  are  diffolved,  which  may  be  in  half  an  hour. 
1  hen  put  a  pound  of  bird-lime  and  half  a  pint  of  the  drying 
oil  into  an  iron  or  copper  veflel  whofe  capacity  fhould  equal 
about  a  gallon,  and  let  it  boil  very  gently  over  a  flow  char¬ 
coal  fire  till  the  bird-lime  ceafes  to  crackle,  which  will  be  in 
about  half  or  three  quarters  of  an  hour  :  then  pour  upon  it 
two  pints  and  a  half  more  of  the  drying  oil,  and  let  it  boil 
about  an  hour  longer,  ftirring  it  frequently  with  an  iron  or 
wooden  fpatula.  As  the  varnifh  whilft  boiling,  and  efpe- 
cially  when  nearly  done,  fwells  very  much,  care  fliould  be 
taken  to  remove  in  thofe  cafes  the  pot  from  the  fire,  and  re¬ 
place  it  when  the  varnilh  fubfides ;  otherwife  it  will  boil 
over.  Whilfl  the  fluff  is  boiling  the  operator  fhould  occa-' 
lionally  examine  whether  it  has  boiled  enough  ;  which  may 
be  known  by  obferving  whether,  when  rubbed  between  two 
knives  and  then  feparated  from  one  another,  the  varnifh 
forms  threads  between  them,  as  it  mufl  then  be  removed 
from  the  fire  :  when  nearly  cool,  add  about  an  equal  quantity 
of  fpirit  of  turpentine  :  in  ufing  the  varnifh,  the  fluff  mufl  be 
llretched  and  the  varnifli  lukewarm  :  in  24  hours  it  will  be 
dry.^’ 

Every  balloon  fliould  be  provided  with  a  valve  fo  con- 
flru6fed  as  to  open  inwards,  having  alfo  a  fpring  to  keep  it 
fluit.  The  firing  by  which  this  valve  is  regulated  mufl  pafs 
through  a  fmall  "hole  in  the  lower  part  of  the  balloon  to  the 
car;  its  lencrth  mdft  be  fuch  as  to  allow  feveral  coils  of  it  to 
remain  in  the  boat:  this  is  a  requifite  precaution,  as,  wheii 
the  inflammable  air  is  much  expanded,  the  horizontal  dia¬ 
meter  of  the  balloon  is  fo  much  more  extended,  and  its  lower 

*  As  the  elaftic  gum,  known  by  the  name  of  Indian  rubber,  has  been 
much  extolled  as  a  varnifli,  the  fullowing  metliod  of  making  it,  as  prac- 
tifed  by  Mr.  Blancba.rd,  may  not  prove  unacceptable  r—Dilfolve  elaftic 
gum,  cut  fmall,  in  five  times  its  weight  of  redtified  eflential  oil  erf  turpen¬ 
tine,  (ethereal  Ipirit  of  turpentine  of  theftiops,)  by  keeping  them  fomedays 
together;  tlien  boil  one  ounce  of  this  folution  in  eight  ounces  of  drying 
Iinfeed  oil  for  a  few  minutes  ;  ftrain  the  folution,  and  ufe  it  warm._ 

"j-  The  metallic  oxides  are  leis  exceptionable  in  the  outer  varnifh  of  a 
balloon  than  internally,  as  the  firft  foaking  in  drying  oil  lervcs  to  fliield 
the  external  varnifh  from  the  adion  of  the  gas, 
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pole  confequently  drawn  proportion  ably  upwards,  that  the 
firing  of  the  valve  will  be  otherwife  out  of  the  traveller's 
reach ;  an  accident  which  has  frequently  obliged  them  to 
climb  up  into  the  netting  to  regain  it.  The  valve  itfclf 
fhould  be  covered  with  foft  leather,  reaching  an  inch  or  two 
beyond  its  edge  every  way.  Its  (ituation  fhould  be  upon 
the  equator  *,  (and  not,  as  generally  directed,  near  the  top,) 
elfe  the  lighted:  gas  will  be  that  which  will  efcape ;  not  to 
mention  alfo  the  greater  inconvenience  in  the  latter  cafe, 
aridng  from  the  eftablifhment  of  a  complete  current  of  atrao- 
fpheric  air  through  the  balloon  by  the  neck  and  valve  toge¬ 
ther  (the  neck  being  generally  left  open  a  few  inches),  where¬ 
by  a  quantity  of  the  lighter  gas  is  carried  off  greater  than  one 
would  imagine.  To  obviate  this,  the  neck  and  valve  fliould 
never  be  both  open  at  one  time  ;  and  I  apprehend  the  acci¬ 
dents  frequently  occafioned  by  the  ufually  rapid  defcent  and 
rebounding  of  a  balloon,  are  to  be  attributed  to  an  inattention 
to  this  precaution;  the  gas  being  violently  carried  out  of  the 
valve  by  a  current  of  air  running  through  the  balloon,  and 
this  current  increafing  with  the  velocity  of  the  defcent ;  fo 
that,  when  the  valve  is  again  clofed,  the  balloon  is  found  to 
have  decreafed  in  levity  much  more  than  was  wiflied  for. 

The  car  for  balloons  may  be  left  to  the  option  of  the  ama¬ 
teur,  remembering  that  light  weight,  and  the  property  of 
floating  if  defcending  over  water,  be  attended  to. 

[To  be  continued.] 


LVII.  BxfraB  from  a  Memoir  on  the  Properties  of  Yttrla 
.Barth  compared  with  thofe  of  Glucme\  on  the  FoffiU  In 
which  the  former  of  thefe  Earths-  is  contained  ;  and  on  the 
JDlfcovery  of  a  new  Jubilance  of  a  Metallic  Nature,  Bv 
A.  G.  EKEBERGf. 

HE  firft  part  of  this  memoir  contains  an  account  of 
fo:me  experiments,  made  by  M.  Ekeberg,  to  eftahlifli  the 
difference  between  glucine  and  the  earth  difcovered  in  the 
gadoliiiite,  and  called  yttria  or  gadoline ;  but  as  the  pe¬ 
culiar  nature  of  each  of  thefe  earths  is  already  well  known 

The  opening  of  the  valve  being  fometimes  required  during  the  rapid 
afcenfion  of  a  balloon,  and  being  followed  alfo  by  a  quick  defcent,  the 
equator  is  pointed  out  as  the  rnoft  proper  fnuation  in  which  to  place  the 
valve,  to  prevent  the  atmofpheric  air  from  ruthing  in  either  cafe  idto  the 
balloon. 

f  From  the  I’ranfa^ions  of  the  Academy  of  Sciences  at  Stockholm  for 
1802,  fit  ft  quarter. 
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to  cliemifts,  it  is  here  needlefs  to  repeat  what  has  been 
already  faid  on  that  fubje(ft. 

As  the  other  is  interelting  on  account  of  its  novelty,  we 
fhall  lay  before  our  readers  the  obfervations  made  on  it  by 
the  author. 

Though  the  mineral  fubftance  [  difcovered,  fays  he,  con¬ 
tains  yttria,  it  could  not  be  clafled  in  a  fyftem  of  minera¬ 
logy  as  a  fpecies  of  earth,  on  account  of  the  more  abundant 
mixture  it  contains  of  another  fubftance  equally  remark¬ 
able,  and  which  muft  increafe  the  clafs  of  metals,  already 
very  numerous.  I  found  this  fubftance  in  two  foffils,  ob¬ 
tained  from  different  places  :  in  one  of  them,  it  was  united 
with  iron  and  manganefe ;  and  in  the  other,  v/ith  the  former 
of  thefe  metals  and  gadoline. 

This  new  metallic  fubftance  is  diftinguiftied  by  its  info- 
lubdity  in  all  acids.  The  only  re- agent  which  has  any 
aetion  on  it  is  cauftic  fixed  alkali.  When  fubjcdled  to  heat 
with  this  alkali,  if  the  mafs  be  then  lixiviated,  it  partly  dif- 
foives  in  the  water,  and  fuffers  itfelf  to  be  precipitated  from 
tluat  foiution,  by  means  of  an  acid — but  without  the  preci¬ 
pitate  being  in  any  manner  attacked,  whatever  be  the  quan¬ 
tity  of  the  acid  employed.  When  feparated  by  the  filter, 
and  dried,  it  remains  under  the  form  of  an  exceedingly  fine 
white  powder,  which  does  not  change  its  colour  even  at 
a  red  heat.  If  the  remaining  mafs  be  treated  with  acids, 
the  fame  powder  is  obtained.  Its  fpecific  gravity,  after  be- 
irig  brought  to  red  heat,  is  6-500.  It  is  fufible  by  the  blow¬ 
pipe,  by  the  addition  of  alkaline  phofphate  and  borate  of 
foda,  but  communicates  no  colour  to  the  flux. 

Expofed  to  a  ftrong  heat  in  a  crucible,  without  any  other 
mixture  than  pounded  charcoal,  it  is  reduced  to  a  button 
moderately  hard,  having  fome  metallic Xplendour  at  its  fur- 
face,  but  a  dull  blackifh  fradfure.  Acids  have  no  other 
a61;ion  on  this  kind  of  regulus,  but  that  of  bringing  it  to  the 
ftate  of  white  oxide  in  wliich  it  was  before.  The  circum- 
ftances  of  the  redubfion,  as  well  as  the  fpecific  gravity  of 
this  fingular  fubftance,  feem  to  aflign  it  a  place  among  the 
metals,  and  I  have  fufficient  reafons  for  being  perfuaded 
that  it  is  none  of  thofe  already  known.  The  fubftance* 
with  which  it  might  be  confounded  are  the  oxides  of  tin, 
tungften,  and  titanium,  which  are  foluble  in  cauftic  alkalies, 
and  which,  under  fome  circumftances,  refift  acids.  But 
the  oxide  of  tin  is  eafily  diffblved  and  reduced :  tungften 
immediately  difeovers  itfelf  by  its  folubility  in  ammonia, 
and  by  the  blue  colour  which  it  communicates  to  phof¬ 
phate 
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pliate  of  foda  :  the  oxide  of  titanium  gives  a  hyacinth  co¬ 
lour  to  borax,  and  becomes  foluble  in  acids  by  fufion  with 
carbonate  of 

Before  I  defcribe  the  chemical  analyfis  which  I  under¬ 
took  of  the  two  fiibftances,  which  I  conhder  as  ores  of  the 
new  metal,  it  is  proper  I  thould  give  a  defeription  of  their 
external  charadiers.  In  order  to  avoid  circumlocution,  when 
neceflary  to  name  them  I  fhall  venture  to  give  them  a  ge¬ 
neric  denomination.  'Fakinig  advantage  of  the  ufage  whieh 
admits  m3"thologic  appellations,  and  to  exprefs  the  property 
which  the  new  metal  has,  ot  not  becoming  fatiirated  with 
the  acids  in  which  it  is  immerfed,  I  fliall  apply  to  it  the 
name  of  Tantalus,  For  the  ore  compofed  of  tantalus,  iron 
and  manganefe  I  propofe  the  name  of  iantalite\  and  for  the 
ore  containing  yttria,  that  yt  trot  ant  alite^  which  will  not  be 
found  longer  than  that  of  Jiderotilanite. 

The  fpecimen  of  tantalite  wais  given  to  me  by  M.  Geeger, 
diredlor  of  the  mines;  who  affured  me  that  this  fubfiance 
has  been  known  fince  1746,  and  confidered  as  a  problcmanc 
variety  of  the  garnet  of  tin,  fnnngraupen.)  It  is  h  vvd 
near  the  farm  of  Brokaern,  in  the  parilh  of  Kimito,  and  ■  o- 
vernment  of  Abo,  in  Finland,  in  a  large  moiintrdn  or  cr.e 
borders  of  the  Baltic.  The  matrix  is  compofed  of  wtiile 
quartz  and  mica,  with  veins  of  red  feldfpar  in  large  laminae, 
matters  of  which  the  Tides  of  the  vein  are  formed  :  the  tita- 
nite  is  found  difperfed  throughout  it,  in  the  form  of  garnet. 

What  I  faw  was  in  detached  crvftals,  of  the  hze  of  a 
walnut,  and  the  beii  defined  feemed  to  approach  the  oc- 
thacdral  form  ;  they  were  charged  with  parcels  of  feidl'par  and 
mica. 

Its  furface  is  fmooth,  fiiinint^,  and  blackiili. 

Its  fradtnre  is  compaCb,  and  lias  a  certain  metallic  fplen- 
donr;  the  colour  of  the  fradlurc  is  not  every  where  the  fame: 
it  varies  between  rraviih  blue  and  the  black  of  iron. 

O  r  ^  ^  ,  , 

When  powdered,  it  is  blackiih  yrav  inclimno-  a  little  to 
brown. 

It  has  fufiicient  hardnefs  to  firike  fire  with  ficel. 

I  have  not  oblervcd  that  it  has  any  attradlion  for  the 
rna.q;net. 

O 

hs  fpecific  gravity  is  7’954. 

Idle  yttrotantalus  is  toLind  in  the  fame  place  and  in  the 
fame  matrix  as  the  gadulinite.  Klaproth  lavs  that  the  latter 

*■  I  Ikhi,  however,  eurcriainccl  fome  lufpicion«  in  regard  to  the-  identity 
'of  the  r,(-\v  lubitance  and  tiie  laft-tnentioned  rncral  j  and  i  was  pot  fully 
cOuvifiGfcd  of  its  not  txilling,,  hut  by  coinj^aring  it  with  the  titaniicd  iron 
ot  Zxurway,  wrnth  i  cleeLinpoled  Kr  that  purpole. 

is 
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is  found  Incrufted  In  a  granitic  mafs :  but  though  the  confti- 
tuent  parts  of  granite  arc  found  there  from  time  to  time,  it  is 
no  lefs  certain  that  the  real  matrix  is  nothing;  elfe  than  feld- 
ipar,  as  is  evidently  feen  in  the  large  mine  of  Ytterley.  The 
mica  and  quartz  found  there  form  diltindf  parts,  and  do  not 
enter  into  combination  with  the  feldfpar'^;  but  in  general  it 
is  a  rock  of  feidfpar,  interfedled  by  large  veins  of  mica,  in  adi- 
re(!'fion  almoll  perpendicular;  and  it  is  in  the  proximity  of  thefe 
veins  that  the  gadoliniie  as  well  as  the  yttrotantalus  muft 
be  fought  for.  The  firif  is  generally  found  attached  on  one 
fide  to  a  vein  of  argcnteous  mica,  and  the  reft  of  its  volume 
enveloped  by  feidfpar.  The  fecond  never  adheres  immedi¬ 
ately  to  the  mica.  The  clumps  irogno7is)  which  it  forms, 
become  enveloped  with  a  thin  cruft  of  feidfpar,  feparate  from 
the  grand  mafs  by  thin  ftrata  of  grayidi  black  mica.  The 
veins  charged  with  thefe  rognoizs  are  rarely  infulated ;  feveral 
ot  them  are  found  together,  feparated  only  from  each  other, 
and  from  the  principal  rock,  by  fimilar  tides  of  mica.  It 
was  thus  that  I  for  the  moft  part  found  thefe  fubftances 
placed  by  nature,  and  it  is  very  rarely  that  they  are  found  in 
grains  difteminated  throughout  tlie  rock  of  feidfpar. 

The  largeft  rognons  which  I  found  of  the  ore  of  the  yttro- 
tantalus  had  not  attained  to  the  fize  of  a  walnut.  The 
fraclure  of  them  was  granulated,  of  an  iron  black  colour,  with 
a  metallic  fplendour. 

Its  hardnefs  is  not  confiderable ;  it  can  be  ferapedby  means 
of  a  knife,  but  with  difficulty. 

When  powdered  it  is  of  a  gra}dfti  colour. 

it  exercifes  no  ahlion  on  the  magnet. 

I  found  its  fpecific  gravity  to  be  5*330;  but  as  it  was  not 
poffible  for  me  to  find  a  piece  entirely  free  from  feidfpar,  I 
fufpedfed  that  its  real  gravity  muft  be  a  little  more  confider¬ 
able. 

We  ftiall  terminate  this  extract  by  a  fiiort  view  of  that 
part  of  M.  Ekeberg’s  memoir,  which  relates  to  the  analyfis 
of  the  gadolinite,  and  the  comparilbn  of  the  yttria  with 
gluclne,  which  in  feveral  works  has  been  confidcred  as  being 
of  the  fame  nature. 

Gadolinite,  when  pure,  is  fafficiently  compabt  to  ftrike 
fire  with  fteel. 

It  is  found  crvftallized  in  an  imp^rfebt  manner,  like  fame 
kinds  of  garnets. 

O  ^ 

It  contains  gluclne. 

*  I  fpeak  here  only  of  the  m?ifres  of  the  princ'pal  rock,  without  deuy~ 
ing  the  polHbility  of  tinding  thfie  fome  fragaieius  inwhieh  the  three  fub- 
ftancts  are  inrei  ryixed. 


Eelldes. 
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Befides  the  diftiii6lions  eftabliflied  by  Klaproth  and 
quelin  between  the  gadoline  and  glucine,  thefe  two  earths 
appear  to  be  different  by  the  following  peculiar  properties : 

The  fpecific  gravity  of  gadoline  differs  conhderably  from  that 
©f  glucine,  which  is  only  2*967,  while  that  of  gadoline  is  4*842. 
The  laft  earth  is  the  heavieft  of  all  the  earthy  fubftances 
known,  (ince  it  furpaffes  by  0*482  the  gravity  of  barytesy 
which  weighs  only  4*000. 

It  is  foluble  in  alkaline  carbonates. 

It  is  abfolutely  infoluble  in  cauftic  alkalies. 

It  is  not,  like  glucine,  precipitated  by  fuccinates. 


LVIII-  Ohfervations  on  the  Change  which  Carbonic  Acid  Gas 
experiences  by  the  Rlebiric  Spark,  and  on  the  Decompojition 
of  the  fame  Gas  by  Hydrogen  Gas,  By  Theodore  D£ 
Saussure*. 

L  Change  which  Carlonic  Acid  Gas  experiences  by  the  Elec-- 

trie  Spark, 

I^R.  PRIESTLEY  had  obferved  that  carbonic  acid  gas 
dilated  by  the  eledtric  fpark,  and  experienced  a  modification 
which  prevented  it  from  being  entirely  abforbed  by  lime  water, 
or  by  alkalies.  C.  Monge  examined  with  the  greatefl  care 
what  took  place  in  this  experiment,  and  found  that  the  gas 
produced  by  eleiSfrifation  was  inflammable  gas.  I  (hall  here 
deferibe  in  a  few  words  the  principal  refults  of  this  obferva- 
tion :  A  column  of  carbonic  acid  gas,  of  34  inches,  contained 
by  mercury,  rofe  to  35  inches  and  a  half,  after  having  been 
traverfed  for  a  long  time  by  eledlric  fparks,  which  circulated 
between  iron  conductors.  It  could  not  be  dilated  any  more 
by  further  elecfrifation.  The  wires  as  well  as  the  mercury 
were  oxidated.  Potafh  could  only  abforb  21  inches  and 
.a  half  of  this  column  of  acid  gas:  the  remaining  14  inches 
were  Inflammable  gas.  C.  Monge  accounts  for  thefe  phae- 
jtiomena  by  fuppofing  that  the  carbonic  acid  gas  does  not 
experience  the  leafl  alteration  in  its  principles,  and  he  rea- 
fons  nearly  as  follows  :  The  conductors  and  the  mercury,  by 
decompoflng  the  water  held  in  folution  in  the  carbonic  acid 
gas,  produce  two  oppofite  effeCts,  of  which  nothing  is  ob- 
iferved  but  the  difference,  jft.  The  volume  of  the  acid  gas 
is  dimini  (lied,  by  being  deprived  of  the  water  which  it  held 
in  folution.  cjd.  The  volume  of  the  elaftic  fluid  is  augmented,, 
by  the  development  of  the  hydrogen  gas  of  the  water  de- 

*  From  the  Journal  des  Mines,  No.  (jr8. 

compofed; 
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^onipofed.  The  refiduums  of  gas  after  the  operation  are  a 
mixture  of  hydrogen  gas,  refnlting  from  the  decompofition 
of  the  water,  and  carbonic  acid  g;as  deprived  of  water. 

Thi3  very  ingenious  explanation*  was  without  doubt  the 
only  one  which  could  prefent  itfelf  at  the  time  when  it  was 
given.  Had  it  been  juft,  it  would  have  been  neceflary,  by 
reftoring  to  the  acid  gas  condenfed  by  deftccation  the  water 
it  had  loft,  to  dilate  it  again,  and  to  augment  about  la  inches 
the  column  in  queftion.  As  C.  Monge  did  not  fubmit  his 
explanation  to  this  decihve  proof,  I  thought  proper  to  at¬ 
tempt  it, 

I  caufed  to  circulate  for  i8  hours  electric  fparks  in  the 
bulb  of  a  matrafs  which  contained  13  cubic  inches  of  pure 
carbonic  acid  gas,  and  without  any  mixture  of  water  fuper- 
•abundantto  that  which  it  might  naturally  hold  in  folution. 
The  mercury,  in  w'hich  the  inverted  matrafs  was  immerfed, 
rofe  to  about  the  half  of  its  neck.  After  ele6itrifation,  the 
metallic  fluid  was  found  oxidated  black,  as  had  been  obferved 
by  Monge  and  Prieftley^ ;  but  my  condu(9:ors,  which  were 
of  copper,  w'ere  not  fenflbly  altered.  The  elaftic  fluid  had 
experienced  a  fmall  dilatation,  which  appeared  to  me  not  to 
exceed  the  tenth  part  of  a  cubic  Inch.  I  then  made  about 
a  grain  of  waterf  to  pafs  in  contadf  with  the  aeriform  gas 
conUuned  in  the  matrafs.  I  let  it  remain  there  for  feveral 
days,  without  perceiving  any  dilatation  in  the  volume  of  the 
gafes,  the  refidua  of  the  operation.  I  then  moiftened,  with  a 
drop  of  w^ater  which  I  introduced,  the  whole  inflde  of  the 
matrafs — -but  in  vain— the  mercury  couftantly  remained  at 
the  fame  height.  I  however  found,  on  abforbing  by  potafti 
the  refiduum  of  the  acid  gas,  that  a  cubic  inch  of  carbonic 
acid  gas  had  difap-peared,  and  bad  been  replaced  by.  a  quan¬ 
tity  nearly  equal,  -or  rather  fuperior,  to  the  Inflammable  gas. 
The  20  cubic  centimetres  occupied  in  the  neck  of  the  nia- 
trafs  a  column  four  inches  in  length  ;  and  the  acid  gas,  had 
the  fuppofecl  explanation  been  juft,  would  have  been  dilated 

It  fuppofes  that  the  carbonic  acid  gas  may  hold  in  folution  a  great 
quantity  of  water.  But  this  affertion  is  not  proved  by  any  other  direft 
experiment.  Dr.  Prieftlcy  was  not  able  to  calcine  carbonate  of  barytes 
but  by  the  help  of  a  current  of  aqueous  vapour,  which  he  caufed  to  cir- 
-culateon  that  earth  braqght  to  a  heat.  This  refult  may  be  explained 
by  the- affinity  alone  of  the  water  for  the  barytes.  It  is  befides  poflibJe 
that  the  carbonic  acid  gas  diiTolves  at  a  red  heat  a  certain  quantity  of 
water,  and  dilates  much  in  this  folution,  without  producing  thefe  efFe(5ts 
jSLt  the  temperature  of  the  atmofphere. 

•f  (It  is  needlefs  to  obferve  here,  that  water  can^bforb  no  more  than  its 
own  volnroe  pf  acid, gas  with  the  prefTure  of  the  atmofphere,  and  that 
the  drop  of  water  introduced  into  the  matrafs  could  not  produce  by  this 
abforpeion  any  fenhble  change  in  the  volume  (ef  the  eiallic  fluid. 

"  ^  through 
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through  all  that  fpace.  I  then  thous^ht  that  this  inflammable 
gas  did  not  arife  from  the  decompolition  of  the  water,  but 
from  that  of  the  carbonic  acid  itfelf  by  the  metal.  I  indeed 
found  that  this  gas  was  not  hydrogen  gas,  but  carboiious  gas 
perfectly  pure.  I  burnt  loo  parts  of  it  on  mercury,  with 
about  a  third  of  oxygen  gas.  I  did  not  perceive  water  after 
this  combuifion,  which  left  for  refiduum  77  parts  of  car¬ 
bonic  acid  gas. 

The  dilatation  which  the  latter  experiences  by  ele6frifa- 
tion  may  be  explained  by  the  difl'erent  denfities  of  the  car- 
bonous  gas  and  the  carbonic  acid  gas.  I  was  not  able  to 
verify  the  obfervation  of  C.  Monge  refpecJting  the  dilatation 
experienced  by  the  carbonic  acid  gas,  after  eledtrifation  over 
mercury. 

If  it  was  not  poflfible  to  reduce  entirely  the  acid  gas  into 
carbonous  gas  by  thefe  procefles,  it  was  becaufe  the  firfl: 
flrata  of  metallic  oxidation  prefented  an  obftacle  to  further 
oxidation,  by  preventing  the  points  of  contadf.  The  deve¬ 
lopment  of  the  carbonous  gas  produced  therefore  an  analo¬ 
gous  effedf. 

It  refults  then  from  mv  obfervations,  that  the  change 
which  carbonic  acid  gas  undergoes  bv  ele(Sfrifation  does  not 
arife  from  the  decompolition  of  the  water,  but  from  the  par¬ 
tial  decompolition  of  the  carbonic  acid  gas,  which  becomes 
carbonous  gas,  giving  up  a  part  of  its  oxygen  to  the  metal 
introduced  in  thefe  experiments. 

II.  Dccompojitlon  of  Carhonic  Acid  Gas  hy  Hydrogen  Gas, 

It  was  long  fuppofed  that  carbonic  acid  gas  could  be 
decompofed  by  hydrogen  gas;  but  no  one  was  able  to 
eflTedf  it,  though  many  experiments  were  made  on  that  fub- 
jeft.  I  had  obferved,  that  a  mixture  of  equal  parts  of  hy¬ 
drogen  gas  and  carbonic  acid  gas,  contained  by  mercury 
and  left  to  Itfelf,  had  decreafed  in  volume  in  the  courfe  of  a 
year„  When  I  then  caufed  the  reliduum  of  acid  gas  to  be 
abforbed  by  potalh,  and  had  burnt  the  hydrogen  gas,  I  found 
that  there  was  formed  in  this  combuftion  carbonic  acid  gas  : 
but  thefe  refults  were  not  very  fenlible ;  and  what  took  place 
in  this  operation  was  to  me  mere  conje6lure.  Since  that 
time  I  have  been  able  to  confirm  in  a  decilive  manner  this 
firft  obfervation,  by  cauling  the  eledfric  fparks  to  circulate  in 
a  mixture  of  carbonic  acid  gas  and  hydrogen  gas.  In  a  few 
moments  I  faw  the  volume  of  the  gas  decreafe,  drops  of 
water  formed,  and  the  acid  gas  pafs  almoli:  entirely  to  the 
Hate  of  carbonous  gas.  The  following  are  the  details  of  one 
of  thefe  experiments :  I  introduced  into  a  cylindric  glafs  jar 
7  ,  about 


Some  Account  of  Uichard  Kirwan^  'Efq*  313 

about  nine  lines  in  diameter,  and  clofed  by  mercury,  a  mix¬ 
ture  of  four  parts  in  volume  of  carbonic  acid  gas,  and  three 
parts  of  hydrogen  gas.  The  fpace  occupied  by  the  two  aeri¬ 
form  fluids  uhited  formed  a  long  column  of  feven  inches,  fo 
that  each  part  in  volume  of  the  glafs  correfponded  to  one 
inch  in  length  of  the  column.  I  caufed  the  ele(Stric  fpark  to 
circulate  by  iron  condiuStors.  The  condenfation  of  the  gas, 
which  at  firfi;  took  place  very  rapidly,  became  always  flower; 
after  twelve  hours  ele^frifation,  its  progrefs  was  almoft  infeii- 
flble.  The  very  fine  drops  of  water,  formed  during  the  ope¬ 
ration  in  the  upper  part  of  the  tube,  difturbed  its  tranfpa- 
rency,  The  column  of  aeriform  fluid  was  reduced  to  four 
inches.  It  then  experienced  in  its  length  a  diminution 
equal  to  three  inches.  T  then  introduced  into  it  potafli,  which, 
could  abforb  only  one  inch  of  carbonic  acid  gas.  I'he  three, 
remaining  inches  were  carbonous  gas  almoft  pure.  I  burned 
by  means  of  the  elecftric  fpark,  loo  parts  of  it  with  oxyger; 
gas,  and  they  left  for  refiduum  64  parts  of  carbonic  acid  gas. 

It  is  feen,  then,  that  three  inches  of  carbonic  acid  gas  were 
decompofed,  and  pafled  to  the  ftate  of  carbonous  gas,  by 
combining  a  part  of  their  oxygen  with  the  hydrogen  gas  in¬ 
troduced.  It  is  feen  alfo  that  the  latter,  by  lofing  the 
elaftic  ftate  to  fonn  part  of  the  water  refulting  from  this  com¬ 
bination,  produced  the  condenfation  obferved  in  the  volume 
of  the  two  gafes. 

It  is  to  be  remarked,  that  the  mercury  and  condu6lors  in 
this  experiment  were  not  confiderably  oxidated. 

It  has  long  been  obferved,  that  hydrogen  gas,  confined  by 
water  in  contadl  with^atmofpheric  air,  dccreafes  very  llowly 
in  volume,  and  then^urns  with  a  flame  lei’s  vivid.  It  has 
been  fuppofed  that  this  gas  filters  through  the  water  in  the 
atmofphere;  but  there  is  nothing  tofupport  this  explanation. 
In  my  opinion,  it  is  more  probable  that  the  carbonic  acid 
gas  or  the  atmofphere  filters  alone  through  the  water,  ac¬ 
cording  as  it  is  decompofed  by  the  hydrogen  gas,  which  de- 
creafes  in  the  ratio  of  this  decompofilion. 


LIX.  Some  Account  of  Richard  Kirwan,  Efq.  LL,  D. 

F,  R,  S,  and  P,  R.  I.  A, 

This  "gentleman,  who  has  diftinguifhed  himfelf  fo  much 
by  his  philbfophical  and  geological  labours,  was  bred  to  the 
law,  and  exercifed  his  profefiiqn  as  a  barrifter,  till  infirm 
health,  and  the  death  of  his  elder  brother,  a  member  bf  the  , 
Irifh  parliament,  occafioned  him  to  become  an  experimental 
VoL.  XIV.  No.  56.  Z  inquirer. 
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inquirer  into  the  phsenomena  of  nature.  Having  devoted  his 
attention  to  chemiftry  and  natural  philofophy,  he  fet  out  in 
this  new  mode  of  life,  in  or  near  London,  about  the  year 
1779  or  1 780.  He  made  his  debut  with  fome  papers  read 
in  the  Royal  Society,  for  which  he  received  the  Copley 
medal,  about  the  year  781.  The  titles  of  thefe  papers  arfe 
as  follow : — Experiments  and  Gbfervations  on  the  Specific 
Gravities  and  Attradlive  Powers  of  various  Saline  Sub- 
Ranees:  read  Nov.  ]6,  1780. — Continuation  of  thefe  Experi¬ 
ments  and  Obfervations:  read  April  ii,  1782. — Conclufion 
of  the  Experiments  and  Obfervations  concerning  the  Attrac¬ 
tive  Powers  of  the  Mineral  Acids;  read  Dec.  12,  1782.— 
Remarks  on  Mr.  Cavendifh’s  Experiments  on  Air  :  read 
Feb. 5, 1784. — 'Remarks  on  Specific  Gravities,  taken  at  differ¬ 
ent  Degrees  of  Heat  5  and  an  eafy  Method  of  reducing  them 
to  a  common  Standard  :  read  Feb.  17,  1785. — ^Experiments 
on  Hepatic  Air:  read  Dec.  22,  1785. 

Mr.  Kirwan  returned  to  his  native  country  about  the  year 
1789,  and  fome  time  after  was  appointed  Prelident  of  the 
Royal  Irifh  Academy  t  a  place  which  he  continues  to  hold, 
with  honour  to  himfelf  and  advantage  to  the  philofopHical 
world.  The  papers  with  which  he  has  enriched  the  Tranf- 
adlions  of  the  learned  body  over  which  he  prefides  are  :  An 
Effay  on  the  Variations  of  the  Barometer :  read  March  i, 

1788.  — Obfervations  on  Coal  Mines:  read  Jan.  to,  3789. — • 
Experiments  on  the  Alkaline  Subftances  ufed  in  Bleaching  5 
and  on  the  Colouring  Matter  of  Linen  Yarn  :  read  April  4, 

1789.  — On  the  Strength  of  Acids  and  the  Proportion  of  In¬ 
gredients  in  Neutral  Salts :  read  Dec.  24,  1790.— A  Com¬ 
parative  View  of  Meteorological  Obfervations  made  in  Ire¬ 
land  fince  the  Year  1788,  with  fome  Hints  towards  forming 
Prognoftics  of  the  Weather :  read  Feb.  2,  1793.— Reflections 
on  Metedrological  Tables-,  afcertaiiiing  the  precife  Significa¬ 
tion  of  the  Terms  Wet,  Dry,  and  Variable:  read  July  23, 
1793.— State  of  the  Weather  in  Dublin  from  the  ift  of 
June  T791  to  the  ift  of  June  1793.- — Examination  of  the 
fuppofed  Igneous  Origin  of  Stony  Subftances :  read  Feb.  3, 
1793. — Eflav  in  Anfwer  to  the  following  Queftion,  propofed 
by  the  Royal  Irifh  Academy  :  What  are  the  Manures  moft 
advantageoufly  applicable  to  the  various  Sorts  of  Soils,  and 
what  are  the  Caufes  of  their  beneficial  EffeCt  in  each  parti- 
'cular  Inftance?  read  Jan.  4,  i794.-^Meteorological  Obfer- 
vations  made  in  Ireland  in  the  Year  1793  ;  read  Jan,  25,  1794, 
— Experiments  on  a  New  Earth  found  near  Stronthian  in 
Scotland  ;  read  Jan.  9,  1794* — Of  the  Compofition  and  Pro¬ 
portion  of  Carbonin  Bitumens  and-Mineral  Coal ;  read  Dec,  3  o, 
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1795- — Synoptical  View  of  the  State  of  the  Weather  in  Dub¬ 
lin  :  read  Jan.  9,  1796.— ^Thoughts  on  Magnetifni :  read 
March  19,  796. — On  the  Primitive  State  of  the  Globe,  and 
its  fubfequent  Cataftrophe :  read  Nov.  19,  1796. — Synopti¬ 
cal  View  of  the  State  of  the  Weather  at  Dublin  in  the  Year 
i79<5.~rSynoptical  View  of  the  State  of  the  Weather  at  Dub¬ 
lin  in  the  Year  1797. — Additional  Obfervations  on  the  Pro¬ 
portion  of  real  Acid  in  the  three  antient  known  Mineral  Acids, 
and  on  the  Ingredients  in  various  Neutral  Salts  and  other 
Compounds  :  read  Dec.  16,  1797. — Efl'ay  on  Human  Li¬ 
berty :  read  July  28,  1798. — Synoptical  View  of  the  State  of 
the  Weather  at  Dublin  in  the  Year  1798. — Synoptical  View 
of  the  State  of  the  Weather  at  Dublin  in  the  Year  1799. — 
Obfervations  on  the  Proofs  of  the  Huttonian  Theory  of  the 
Earth,  adduced  by  Sir  James  Flail :  read  Feb.  8,  1800. — An 
Illuftration  and  Confirmation  of  fome  Fa6fs  mentioned  in  an 
EfTay  on  the  Primitive  State  of  the  Globe:  read  May  5, 
1800. — An  Eflay  on  the  Declivities  of  Mountains;  read 
April  28,  1800. — Of  Chemical  and  Mineralogical  Nomen¬ 
clature  ;  read  March  24,  1800. — Remarks  on  Tome  Sceptical 
Pofitions  in  Mr.  Hume’s  Inquiry  concerning  the  Human 
Underftanding,  and  his  I’reatife  of  Human  Nature :  read 
06lober  20,  1800. — Synoptical  View  of  the  State  of  the 
Weather  at  Dublin  in  the  Year  1800. — Of  the  Variations 
of  the  Atmofphere  :  read  May  ii,  J  801.— ^Synoptical  View 
of  the  State  of  the  Weather  at  Dublin  in  the  Year  1801. 

Mr.  Kirwan  is  alfo  the  author  of  the  following  works :  EfTay 
on  Phlogifton ;  Elements  of  Mineralogy,  2  vols. ;  Geological 
EfTays;  EfTay  on  the  Analyfis  of  Mineral  Waters;  and 
(in  the  prefent  volume)  A  Reply  to  Mr.  Playfair’s  Reflexions 
on  Mr.  Kirwan’s  Refutation  of  the  Huttonian  Theory  of  the 
Earth ;  and  an  Illuflration  and  Confirmation  of  fome  FacTs 
mentioned  in  an  Eflay  on  the  Primitive  State  of  the  Globe. 


LX.  Obfervations  on  the  Law  of  the  Lxpanfon  of  Water  at 
Temperatures  below  42° ;  extracted  from  a  Paper  on  the 
Power  of  Pluids  to  conduct  Heat.  By  John  Dalton*. 

.!VTy  firfl:  attempt  was  to  afcertain  the  precife  degree  of 
cold  at  which  water  ceafes  to  be  further  condenfed,  and  like- 
wife  how  much  it  expands  in  cooling  below  that  deo:ree  to 
the  temperature  of  freezing,  or  32“.  For  this  purpofe  I  L  ok 
a  thermometer  tube,  fuch  as  would  have  given  a  fcale  of  10 

^  From  Journals  of. the  Rovnl  hijlitution  &f  G)eat  Britain. 
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inches  with  mercuty  from  32°  to  21 2%  and  filled  it  with 
pure  water.  I  then  graduated  it  by  an  accurate  mercurial 
thermometer^  putting  them  together  into  a  bafon  filled  with 
water  of  various  degrees  of  heat,  and  ftirring  it  occafionally. 
As  it  is  well  known  that  water  does  not  eicpand  in  propor¬ 
tion  to  its  heat,  it  does  not  therefore  afford  a  thermonietrlc 
fcale  of  equal  parts,  like  quickfilver. 

From  repeated  trials  agreeing  in  the  refult,  I  find  that  the 
water  thermometer  is  at  the  loweft  point  of  the  fcale  it  is 
capable  of,  that  is,  water  is  of  the  greatefi;  denfity,  at  42^"^  of 
the  inercnrial  thermometer.  From  41°  to  44®  inclufively 
the  variation  is  fo  fmall  as  to  be  juft  perceptible  on  the  fcale; 
but  above  or  below  thofe.  degrees  the  expanfion  has  an  in- 
creafing  ratio,  and  at  32°  it  amounts  to  i-Sth  of  an  inch,  or 
about  T'^o^h  part  of  the  whole  expanfion  from  42'  ^  to  212^,  or 
boiling  heat.  During  the  inveftigation  of  this  fubjedf,  my  at¬ 
tention  was  afrefted  by  the  circumftance,  that  the  expanfion  of 
water  was  the  fame  for  any  number  of  degrees  from  the  point 
of  greateft  eondenfation,  no  matter  whether  above  or  below 
it :  thus,  I  found  that32°,  which  are  io^°  below  the  point  of 
greateft  denfity,  agreed  exadlly  with  53°,  which  are  io|;^ 
above  the  faid  point;  and  fo  did  all  the  intermediate  degrees  on 
both  fides.  Confequently,  when  the  water  thermometer  flood 
at  53°,  it  was  impoffible  to  fay,  without  a  knowledge  of  other 
circumftances,  whether  its  temperature  was  really  53°  or  32°. 
Recolledling  fome  experiments  of  Dr.  Blagden  in  the  Philo- 
fophical  Tranfa^tions,  from  which  it  appears  that  water  was 
cooled  down  to  21°  or  22°  without  freezing,  I  was  curious  to 
fee  how  far  this  law  of  expanfion  would  continue  below  the 
freezing  point,  previoiifly  to  the  congelation  of  the  water, 
and  therefore  ventured  to  put  the  w'ater  thermometer  in¬ 
to  a  mixture  of  fnow  and  fait,  about  25°  below  the  freez¬ 
ing  point,  expedling  the  bulb  to  be  burft  when  the  fudden 
congelation  took  place.  After  taking  it  out  of  a  mixture  of 
fnow  and  water,  where  it  ftood  at  32°  (that  is  53°  per  fcale), 
I  immerfed  it  into  the  cold  mixture;  when  it  rofe,  at  firft 
{lowly,  but  increafing  in  velocity,  it  palled  60°,  and  was 
going  up  towards  80^,  when  I  took  it  out  to  fee  if  there  was 
any  ice  in  the  bulb — but  it  remained  perfedlly  tranfparcnt. 
I  immerfed  it  again  and  raifed  it  to  75°  per  fcale,  when  in 
an  inftant  it  darted  up  to  128°;  and  that  moment  taking  it 
out,  the  bulb  appeared  white  and  opaque,  the  water  within 
being  frozen.  Fortunately  it  was  not  burft;  and  the  liquid 
which  was  raifed  thus  to  the  top  of  the  fcale  was  not  thrown 
out,  though  the  tube  was  unfealed.  Upon  applying  the 
hand,  the  ice  was  melted,  and  the  liemid  refumtd  its  ftation. 
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This  experiment  was  repeated  and  varied,  at  the  expenfe  of 
feveral  thermometer  bulbs ;  and  it  appeared  that  water  may 
be  cooled  down  in  fuch  circumftances,  not  only  to  21®,  but 
to  5  or  6°,  without  freezing,  and  that  the  law  of  expanfion 
above  mentioned  obtains  in  every  part  of  the  fcale  from  42^® 
to  or  below;  fo  that  the  denfity  of  water  at  10°  is  equal 
to  the  denfity  at  75°. 


LXT.  Remarhs  on  certain  Properties  of  Barytes  in  its  Com-- 
hination  with  Mineral  Acids ;  and  on  two  new  Salts  never 
before  defcribed.  By  J.  Hume,  Ef(^-* 

From  a  number  of  experiments  I  have  occafionally  made 
on  barytes,  but  chiefly  on  it  when  combined  with  mineral 
acids,  I  have  been  led  to  draw  fome  conclufions  and  obferve 
phasnomcna,  which,  I  believe,  have  hitherto  been  either  to¬ 
tally  unknown,  or  fo  very  imperfectly  detailed,  as,  no  doubt, 
to  have  frequently  been  a  fource  of  error.  This  earth,  for  I 
am  not  yet  difpojed  to  clafs  it  with  alkalies,  certainly  polTefles 
peculiar  habitudes,  or  rather,  when  compared  with  thofe  of 
other  earths  and  alkalies,  and  its  own  combinations  com¬ 
pared  with  each  other,  fome  Angular  anomalies,  which  I 
have  never  yet  feen  pointed  out  by  chemical  writers, 
Amongfl;  many  others,  the  following  appear  the  mofl;  pro^ 
minent,  and  therefore  demand  firfl;  to  be  noticed. 

1.  That  fulphate  of  barytes  is  completely  foluble  m 
phuric  acid ;  forming  a  faline  fuid  or  acidulous  fulphate,  ana¬ 
logous,  in  fome  of  its  charaCfers,  to  phofpbate  of  lime  and 
many  other  falts,  with  capacity  for  excefs  of  acid ;  decom- 
pofable  by  water  alone,  which  returns  it  to  Ample  fulpha&e; 
and  this  fait  never  has  been  enumerated  by  any  author. 

2.  That  carbonate  of  barytes  is  alfo  totally  decompofed  bv, 
and  foluble  in,  fulphuric  acid,  forming,  of  epurfe,  the  fame 
acidulous  fulphate.  RefpeCting  any  figure  this  new  fait  may 
put  on,  I  have  not  yet  been  ablg  fully  to  determine ;  but  I 
hrongly  fufpeCl:  it  may,  under  particular  circumftances,  be 
made  to  cryftallize. 

3.  That  nitrate  of  barytes,  not  in  cryftals  only,  but  even  a 
faturated  aqueous  folution,  is  perfeClly  irfolubU  in  nitrous 
acid  of  the  ufual  fpecific  gravity. 

4.  That  carbonate  of  barytes  may  entirely  be  changed  into 
nitrate  by  nitrous  acid  in  its  concentrated  liate.  The  converfe 
of  this  has  hitherto  been  maintained, 

*  Communica’-ed  by  the  Author, 
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5.  That  muriate  of  barytes  is  virtually  infoluhle  in  mu¬ 
riatic  acid. 

*  6.  1  hat  carbonate  of  barytes  may  be  rendered  into  muriate 
by  concentrated  muriatic  acid, 

7.  This  may  not  appear  to  be,  with  propriety,  placed  after 
the  others;  it  ought  neverthelefs  to  be  named,  fince  no  au¬ 
thor  has  given  any  account  of  it.  It  is,  that  fulphate  of 
Ilrontian  has  alfo  a  capacity  for  fuper-faturation ;  forming, 
like  No.  I,  an  acidulous  fulphate  in  folution^  and  decom- 
pofable  by  water. 

In  feveral  chemical  works,  written  by  very  eminent  men, 
I  have  frequently  obferved  fome  of  the  above  refults  very 
nearly  accompli  died  ;  and  have  been  amazed  to  find  Rich 
palpable  truths  had  efcaped  their  notice:  yet,  on  a  careful 
examination  of  the  context,  I  confefs,  1  could  never  find  a 
fmgle  proof  that  any  one  of  thefe  peculiarities  of  barytes  has 
been  known  to  the  full  extent  as  above  detailed.  In  refpedl  to 
No.  I,  there  is  no  mention  of  an  acidulous  fulphate  nor  of 
fluidity^  in  an  eflay,  where  I  expedled  to  find  it,  written  in 
1790  by  C.  Fom*croy  ‘‘y  It  may  alfo  be  remarked,  that  in 
a  more  modern  work  by  the  fame  very  excellent  chemift, 
fpeaking  of  fulphate  of  barytes,  he  expreffes  himfelf  thus : 

II  parait  cependant  diffoluble  par  des  moyens  que  la  nature 
nous  cache  encore,  piiifquRl  eft  vifiblement  criftaliife  par 
I’eau.  On  ne  pent  pas  le  faire  criftallifer  artificiellementf.^^ 
The  fame  author  had  affirmed  the  perfedf  infolubility  of  car¬ 
bonate  of  barytes  in  nitrous  (or  nitric,  for  it  is  not  yet  de¬ 
cided)  acid  :  L'acide  nitrique  le  plus  concentre  n’a  abfo- 
lument  aucune  adfion  fur  le  carbonate  de  barite  natif  en  mor- 
ceau,  ce  fel  y  refte  inta6f  abfolument  comme  dans  I’eau 
This  is  quite  contrary  to  the  refult  of  my  experiments,  even 
with  little  more  heat  being  employed  than  the  common  at- 
mofpheric  temperature.  Indeed,  regarding  the  effect  of  mi¬ 
neral  acids  upon  the  native  carbonate  of  witherite,  for  it 
would  be  unfair,  in  this  place,  to  fpeak  of  artificial  carbonate, 
the  fame  author  fums  up  his  opinion  in  one  fentence :  Que 
les  acides  ne  I’attaquent  point  en  mafte,  et  lorfqu’  ils  font  con¬ 
centres  §.”  Since  no  part  of  this  analyfis  has  yet  been  re- 

Analyfc  de  Carbonate  de  Baryte  natif,  &:c.  §  3. 

•f  Syfteme  des  Conn.  Chimique. — ’■'*  It,  however,  appears  to  be  foluble 
by  means  which  nature  flill  roncea/s  from  us,  fince  it  is  evidently  cryftal- 
lued  hy  water.  It  cannot  be  made  to  cryftallizc  artificially.’’ 

'I  Ibid.,  “  The  moft  highly  concentrated  nitric  acid  has  abfolutely  no 
action  cm  native  carbonate  of  barytes  in  bits.  This  I'alt  remains  in  it  ab- 
jblutely  unattached,  as  in  water.” 

§  Analyfe,  &c.  §  4. — “  That  the  acids  do  not  attack  it  in  a  mafis,  and 
when  they  are  concentrated.” 

trailed. 
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trailed,  but,  on  fhe  contrary,  if  poffible,  more  completely 
confirmed  by  the  author’s  writings  fince  that  period,  I  have 
been  lefs  fcrupulous  in  applying  thefe  quotations  to  my  pur- 
pofe.  Though  another  author  has,  in  one  folitary  fentence, 
apparently  flatly  contradi6led  C.  FourcroV,  yet,  on  a  clofer 
infpe6lion  of  the  work,  (2de  edition  corifiderablement  aug- 
m'entcef  'wlnoh  I  fliould  call  edition,  it  does  not  appear 

that  any  one  of  thefe  habitudes  or  anomalies  has  been  clearly 
demonflrated  to  exift.  The  fentence  is,  to  fay  no  more  of 
it,  evidently  conditional,  and  no  mention  made  either  of  con-^ 
centrahon  or  dilution',  Tous  les  acides  mineraux  decom- 
pofent  ce  fel,”  {meaning  carbonate  de  barite  *.)  But  my 
doubts  were  completely  removed,  at  lead:  refpe£fing  what  J 
have  Bated  at  Nos.  3  and  4,  when  I  read  a  whole  pagef^ 
where  we  find  detailed  a  mofl;  circuitous  procefs  for  purifying 
nitrous  acid  by  litharge  and  nitrate  of  filver. 

i  purpofely  forbear  to  mention  any  method  I  purfued  to 
accomplifli  each  combination ;  as  it  appears  to  me  to  be 
within  the  limits  of  the  meanefl:  capacity,  and  obvious  to 
every  chemifl:  to  obtain  the  fame  refults. 

No.  108,  Long  Acre, 

January  24,  1803. 


LXII.  On  the  Utility  of  TruJJiate  of  Copper  as  a  Pigment, 
^  Charles  Hatchett,  Efq.  F,R,S.X 

Th  E  accidental  difcovery  made  by  Diefbach  of  the  pig¬ 
ment  called  Berlin  or  Prulfian  blue,  about  the  year  1710, 
and  which  afterwards  was  publifhed  by  Woodward  in  the 
Philofophical  Tranfa6fions  for  was  foon  adopted  by 

artitls  and  manufablurers,  fo  that  in  a  Ihort  time  the  great 
Utility  of  this  colour  was  completely  eftabliflied  ;  it  is  there¬ 
fore  remarkable,  that  but  little  attention  has  been  fubfequently 
paid  to  the  colorific  properties  of  the  other  metallic  prufliates. 

The  experiments  made  by  Mr.  Browm  with  the  pruflic  lix¬ 
ivium  on  various  metallic  folutions  do  not  merit  particular 
attention,  as  the  refults  evidently  flmw  that  a  very  large  por¬ 
tion  of  the  alkali  remained  unfaturated  with  prufliic  acid,  and 
thus  the  effe£ts  appeared  different  when  the  lixivium  was  pre¬ 
pared  with  blood  or  with  mufcle  §. 

Bergman  has,  however,  more  accurately  examined  the  pro- 

•  Analyfe,  &c.  §  7. — “  All  the  mineral  acids  decompofe  this  fait.’’ 

f  Manuel  d’un  Cours  de  Cbimie,  La  Grange. 

\  From  Journals  of  the  Royal  Inftitution  of  G^eat- Britain. 

§  Philofophical  Tianfa6tions  1724,  p.  17- 
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perties  of  metallic  precipitates,  (Opufciila,  tom.  ii.  p.  385), 
and  efpecially  notices  the  various  colours  of  the  pruffiates  | 
but  neither  he  nor  any  other  chemift,  as  far  as  I  am  ac¬ 
quainted,  has  pointed  out  to  artills  the  utility  of  pruffiate  of 
copper  as  a  pigment.  During  fome  late  experiments,  I  was 
much  llruck  with  the  beauty  of  this  precipitate,  and  was 
therefore  induced  to  make  feveral  trials  of  it  as  a  paint :  the 
refults  exceeded  my  moft  fanguine  expe6lations.  I  after¬ 
wards  prepared  a  large  quantity,  which  at  my  requeft  feveral 
gentlemen  (particularly  B.  Wed,  efq,.  P.R.A.,  John  Trum¬ 
bull,  elq.,  and  fir  H.  C.  Englefield,)  were  fo obliging  as  to  try 
in  oil,  and  in  v/ater  :  and  I  have  had  the  fatisfadtion  to  learn, 
that  in  beauty  and  inienfity  it  furpafiTes  every  brown  paint 
now  in  ule,  wdth  the  additional  advantage,  that,  bv  reafon  of 
its  purple  tint,  it  forms  with  white  various  {hades  of  bloom  or 
lilac  colour,  which  do  not  appear  liable  to  fade  like  thofe 
which  are  iormed  by  means  of  lake. 

The  prufiiates  obtained  from  acetite,  fulphate,  nitrate,  and 
muriate  of  copper,  are  all  very  beautiful ;  but  the  fineil  and 
deepeft  colour  is  afforded  by  the  muriate.  I  have  found  alfo 
that  pruffiate  of  lime  can  be  better  depended  upon  for  this 
purpofe  than  prufliate  of  potafh.  The  beft  mode,  therefore, 
of  forming  this  pigment,  is  to  take  green  muriate  of  copper, 
diluted  with  about  ten  parts  of  diftilled  or  rain  water,  and  to 
pour  in  prufliate  of  lime  until  the  whole  is  precipitated  :  the 
prufliate  of  copper  is  then  to  be  well  wafhed  with  cold  water 
on  the  filter,  and  to  be  dried  without  heat* 


LXIII.  Proceedings  of  Learned  Societies, 

BOVAL  SOCIETY  OF  LONDON, 

An  account  of  a  journey  to  the  fummit  of  Whararai,  a 
mountain  in  the  ifland  of  Owhyhee,  by  Mr.  Archibald 
Menzies,  naturalifi:  on  board  the  Difcovery,  captain  Van- 
^oouver,  was  read  on  the  9th  and  a  6th  of  December, 

In  January  1799^  Difcovery,  being  ftationed  in  Ka- 
rakakooa  bay,  Mr.  Menzies  was  defirous  of  making  a  bota¬ 
nical  excurfion  into  the  ifland  of  Owhyhee,  in  company  with 
fome  other  gentlemen  of  the  expedition,  and,  in  particular, 
of  afcending  a  conical  mountain  in  the  neighbourhood,  called 
Whararai.  For  this  purpofe  he  was  furnHhed  with  a  nume¬ 
rous  company  of  attendants  by  the  king  of  the  ifland,  under 
the  command  of  one  of  the  chiefs,  who  was  made  refponfible 
for  his  fafety,  and  for  his  perfedf  accommodation  with  pro¬ 
visions  of  all  kinds,  ^ncl  who  exectUed  his  talk  with  as  much 
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fidelity  as  the  whole  troop  performed  their  labours  with  ala¬ 
crity.  Mr.  Menzies  had  a  portable  barometer  of  a  fimple 
conftriKStion,  by  which  he  afcertained  the  height  of  different 
places  as  accurately  as  the  time  would  allow.  The  ifland 
appeared  to  be  in  general  in  a  ftate  of  high  cultivation:  the 
provilions  for  the  journey  confided  of  live  hogs,  poultry,  dried 
fidi,  yams,  and  cocoa-nuts,  in  quantities  that  loaded  more 
than  twenty  men.  They  left  the  fea-fide  the  17th  of  Janu¬ 
ary,  after  coming  by  water  to  the  foot  of  the  mountain,  the 
barometer  handing  at  30*10,  the  thermometer  at  81°,  at 
noon.  The  road  was  through  lava  arid  other  volcanic  pro¬ 
ductions  for  about  three  miles  :  here  the  plantations  of  bread¬ 
fruit  trees  began,  and  the  country  was  fertile  and  pleafant ; 
the  night  was  pafled  in  the'uppermod  village,  confiding  of  a 
few  fcattered  huts.  Bevond  this  was  a  thick  fored,  fkirted 
by  fruitful  plantations  of  bananas  and  plantains  :  about  three 
miles  within  the  fored,  the  elevation  appeared  to  be  2600  feet 
above  the  fea.  The  thermometer  was  59®,  at  noon.  The 
natives  condruCled  a  number  of  fmall  huts,  which  afforded 
dielter  to  the  whole  party  for  the  night  at  the  upper  extre¬ 
mity  of  the  fored.  Here  the  thermometer  was  at  38‘b  in 
the  evening  :  the  uniformity  of  temperature  at  heights  confi- 
derably  different,  Mr.  Menzies  attributes  to  the  fiielter  of  the 
fored,  and  the  evaporation  from  the  trees.  But  the  next 
morning  the  thermometer  was  at  43°,  The  fummit  of  the 
mountain  was  rugged  and  barren  :  Mr.  Menzies  arrived  at  it 
in  a  few  hours  from  the  lad  dation.  It  afforded  a  verv  ex- 
tenfive  view  of  the  idaiid,  although  parts  of  it  were  hidden 
by  clouds :  its  mod  confpicuous  features  were  two  other 
mountains,  of  which  the  fiimmits  are  covered  with  perpetual 
fnow,  bearing  E.N.  E.  and  S.E.  by  E.  of  Whararai.  On 
this  hill  there  is  a  very  deep  crater  of  a  volcano,  with  afhes 
and  cinders  appearing  quite  frefh  :  the  natives  confider  it  as 
the  habitation  of -evil  fpirits,  whom  they  attempt  to  pacify 
by  ode  rings  of  various  kinds.  The  party  of  travellers  fpeut 
the  whole  of  this  and  the  following  day  on  the  mountain, 
and  paded  the  night  in  caverns  thatched  with  plantain  leaves, 
and  drewed  with  grafs  and  mats  for  the  occafion.  The  fo- 
phora  tetraptera  was  in  dower,  as  a  fmall  fiirub  ;  in  the  lower 
parts  of  the  idand  it  becomes  a  tree,  of  which  the  natives 
make  their  fpears,  and  which  takes  a  fine  polidi.  The  do- 
donsea  vifeofa  thrived  on  the  fummit  of  the  hill ;  and  a  fmall 
dirubby  geranium  was  found  there.  The  height  appeared  to 
be  8oco  feet  above  the  fea.  The  thermometer  was  lower  at 
fun-fet  than  at  feven  in  the  morning. 

Mtf  Menzies  defeended  on  the  fouth-ead  fide  of  the  hill, 
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and  arrived  in  the  afternoon  at  a  deep  cavern^  where  he  pafled 
the  night.  Hence  he  made  a  fruitlefs  attempt  to  afcend  the 
fnow-clad  mountain,  on  the  other  fide  of  the  valley,  in  which 
the  natives  accompanied  him  with  the  greatefi:  reluctance : 
the  fame  cavern  received  him  the  following  mght.  The 
centre  of  the  ifland  between  the  three  mountains  is  barren 
and  uninhabited  r  it  appears  to  be  elevated  about  5000  feet 
above  the  fea.  Returning  towards  the  Ihore,  the  party  ar¬ 
rived  the  next  evening  at  a  village  nine  or  ten  miles  from 
Karakakooa  bay,  furrounded  by  fields  and  plantations  in  the 
higheft  pofifible  hate  of  cultivation;  its  elevation  appeared  to 
be  about  2000  feet.  Here  they  were  entertained  by  an  ex¬ 
hibition  of  much  grace  and  great  aClivity  in  the  performance 
of  a  female  dancer  belonging  to  a  ftrolling  party.  The  next 
day  was  the  lafi:  of  the  excurfion ;  and  the  natives  were  dif- 
milTed  with  rewards  of  knives,  files,  fciffars,  looking-glafifes, 
and  tape,  of  which  a  fmall  portion  was  furrendered  by  each 
to  the  king.  The  barometer  now  hood  at  30' 1 2,  and  the 
thermometer  at  74'^. 

On  the  13th  of  January  the  Society  refumed  its  fittings 
after  the  Chriftmas  holidays.  An  interetling  paper,  by 
Charles  Hatchett,  efq.  on  the  alloying  of  metals,  was  read 
on  that  evening,  and  continued  on  the  evening  of  the  23d* 
It  refults  from  his  experiments  that  platina  Ihould  not  be 
employed  as  an  alloy  for  gold,  as  it  makes  the  gold  alTume  a 
W'hite  colour.  A  number  of  experiments  were  made  with 
pieces  of  gold  coin,  to  afcertain  the  erfeCts  of  the  excefs  of 
motions  fimilar  to  what  they  experience  by  rubbing  in  the 
pocket,  and  by  being  tranfported  from  one  place  to  another. 
By  thefe  it  was  found,  that  copper  in  the  proportion  of  I-I2th 
was  the  beft  alloy  for  gold;  and  that  the  deficiency  found  of 
late  in  the  gold  coin  was  not  owing  to  the  wear  of  circulation, 
as,  in  a  quantity  of  guineas  rather  loofely  packed,  and  fent  to 
feme  diftance  by  the  coach,  the  wear  was  all  upon  a  few,  and 
on  thofe  the  impreffion  was  quite  obliterated  :  yet  they  were 
not  found  much  deficient  in  weight,  the  work  being  by  the 
a£lion  prefied  in,  and  not  as  it  were  filed  off. 

ROYAL  SOCIETY  OF  EDINBURGH. 

This  learned  body  has  publiflied  the  fecond  part  of  the  fifth 
volume  of  its  Tranra6lions,  which  prefents  the  following 
papers: — Remarks  on  a  mixed  Species  of  Evidence  in  Mat¬ 
ters  of  Hiftory ;  with  an  Examination  of  a  new  Hiftoric^l 
Hypothefis  in  the  Mi77ioires  pour  la  Vie  de  Vetrarque :  by 
the  Abbe  de  Sade  ;  by  Alexander  Frafer  Tytler,  efq. — De- 
feription  of  an  Extra-uterine  Foetus;  by  Mr.  Thomas  Bliz¬ 
zard. 
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Sard. — Meteorological  Abftraft  for  the  Years  I797> 
and  1799;  by  Mr  Playfair.— A  new  and  iiniverfal.  Solution 
of  Kepler’s  Probiem ;  by  James  Ivory.  Klq.— Defcription  of 
fome  Improyements  in  the  Arms  and  Accoutrements  of  Light 
Cavalry,  8cc. ;  by  the  Earl  of  Ancrum,— -A  new  Method  of 
expretling  the  Co-efficients  of  the  Development  of  the  Alge¬ 
braic  Formula  [a-  —  %ab  cof,  by  means  of  the  Pe¬ 

rimeters  of  two  Ellipfes,  v>;hen  n  denotes  the  half  of  any  odd 
Number;  with  an  Appendix,  containing  the  Inveftigation  of 
a  Formula  for  the  Rectification  of  any  Arch  of  an  Ellipfe :  by 
Mr.  William  Wallace. — Chemical  Analyfisof  an  uncommon 
Species  of  Zeolite ;  by  Dr.  Robert  Kennedy. 


ROYAL  SOCIETY  OF  GOTTINGEN. 

The  following  prize  queftion  has  been  propofed  for  the 
year  1 804 : 

As  many  obfervations  and  theories  refpe^ting  the  nature, 
principles,  and  laws  of  atmofpheric  phasnomena,  which  if 
fubjefted  to  proof  and  more  accurately  known  might  be  of 
great  importance  and  utility  in  improving  the  prefent  fyfteni 
of  meteorology,  are  contained  in  the  works  of  the  old  and 
modern  naturalifts  of  the  16th  century,  the  Society  requires 
a  hiftory  of  meteorology  from  the*  time  of  the  Greeks 
and  Romans  to  the  prefent  period,  drawn  from  authentic 
fources,  and  materials, feleiSled  with  critical  attention  to  the 
objeft  in  view.  The  prize  will  be  50  ducats,  and  the  papers 
muft  be  tranfmitted  to  the  fociety  before  the  month  of  Sep¬ 
tember  of  the  above  year. 


LXIV.  Intelligence  anii  Mifcellaneous  Arlichs^ 


FROM  PROFESSOR  PICTET, 

P  Paris,  January  i,  1^05. 

ROFESSOR  PICTET  prefents  his  moft  fincere  refpefti* 
10  Mr.  Tilloch,  and  embraces  the.  opportunity  of  a  friend  to 
fend  him  one  or  two  communications,  which  may  prove  in- 
terefling. 

In  the  fitting  of  the  National  Infiitute  of  December  ^29,  a 
letter  was  read  from  M.  Mollet,  profetfor  of  natural  philo- 
fophy  at  Lyons,  in  which  he  announced  two  fadts  which 
appear  to  be  new.  The  firfl;  is  the  appearance  of  a  fmall 
light  in  the  air  which  furrounds  the  orifice  of  an  air-gun 
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when  difcharged  in  the  dark.  This  experiment  does  not  al¬ 
ways  fucceed ;  and  the  canfe  of  the  differences  obferved  in 
this  refpecf  is  not  yet  known. 

The  fecond  facS:  is  the  inflammation  of  any  combiiftible 
matter,  fuch  as  a  fmall  bit  of  linen  rolled  up,  when  put  into 
the  narrow  canal  in  which  the  lower  extremity  of  a  pump 
for  condenfing  the  air  generally  terminates.  Two  or  three 
flrokes  of  the  piflon  are  fufficient  to  inflame  it,  according  as 
the  current  of  air  produced  is  more  or  lefs  rapid. 

In  the  fame  fittino:  M.  Seo-uin  concluded  a  memoir,  which 
he  had  announced  in  the  preceding,  on  the  difcovery  he  pre¬ 
tends  to  have  made  of  a  new  febrifuge  principle,  abfolutely 
different  from  any  of  thofe  before  employed  with  greater  or 
lefs  fuccefs.  He  confiders  it  as  much  fuperior  to  cinchona, 
on  account  of  the  certainty  of  its  efle£ls,  and  the  facility  with 
which  it  can  be  procured.  This  febrifuge  is  nothing  elfe 
than  gelatine^  or  common  flrong  glue.  He  purifies  it,  mixes 
it  w  th  a  little  fugar  and  orange  flower  water,  and  rolls  it  out 
into  large  cakes,  which  he  cuts  into  fmall  fquares  of  the  fize 
of  an  inch,  weighing  about  a  gros.  The  dofe  is  from  two 
gros  to  thirty- two,  according  to  the  age  and  circumftances 
of  the  patient.  It  is  diffolved  in  water  in  fuch  a  manner 
that  the  beveraG:e  retains  a  confiderable  degree  of  confift'- 
ence ;  and  it  is  fwallowed  at  once  when  the  fit  comeson.  The 
fame  thing  is  repeated  at  the  next  fit^  and  it  is  feldom  necef- 
fary  to  take  a  third. 

The  author  has  mentioned  a  number  of  perfons  to  give 
teftimony  of  the  fuccefs  of  this  remedy,  all  from  the  indivi¬ 
duals  who  depend  on  his  vafl;  eflablifliments  of  tanning  and 
agriculture. 

The  Inflitute  has  appointed  a  copimiffion,  compofed  of 
Berthollet,  Fourcroy,  Des  Efiarts,  and  Portal,  to  examine 
the  memoir,  and  give  in  a  report  on  it  after  repeating  the 
experiments. 

M.  Seguin  has  announced  a  feries  of  memoirs,  in  which 
he  fays  he  will  develop  the  whole  theory  of  fever,  deter^ 
mine  what  is  the  febrile  principle  properly  fo  called,  and 
what  is  the  mode  of  action  of  febrifuge  medicines.  The  re- 
fults  are  waited  for  with  a  mixture  of  impatience  and  doubt, 

GALVANISM. 

Profeffor  Aldinl  repeated  his  experiments  on  Galvanifm  at 
the  Anatomical  Theatre,  St.  Thomas’s  Hofpital,  during  the 
lall  month.  As  the  profeflbr  does  not  fpeak  the  Englifh 
language,  Mr.  Aftley  Cooper  explained  to  the  gentletncn 
prelent.  The  Galvanic  troughs,  confifling  of  pairs  of 
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(liver  and  zinc  plates,  of  two  inches  fquare,  with  the  metallic 
communications,  were  under  the  diredfion  of  Mr.  Pepys  jun* 

The  fird  feries  of  expeiinients  was  on  frogs.  The  head 
being  fevered,  the  fciatic  nerves  and  the  whole  of  the  mufcles 
of  the  thighs  and  legs  were  laid  bare  ;  a  portion  of  the  veite- 
brai  wats  cut  avvay  between  the  two  nerves,  leaving  a  fmall 
portion  as  a  holding  part. 

.Elf.  1.  The  prepared  limbs  being  held  by  the  portion  of 
the  vertebras,  the  mufcular  part  of  the  thigh  or  knee  was 
brought  by  the  operator  in  contadl  with  the  nerves.  Con- 
tradlions  inftantly  took  place  without  any  metallic  commu¬ 
nication. 

Ej^f.  II.  Two  prepared  frogs  were  laid  on  the  furfa.ce  of  a 
dry  earthen  plate,  the  oppofite  knees  and  the  vertebries 
communicating;  as  foon  as  a  metallic  are  was  made  by  a 
bow  of  wire,  touching  the  nerve  and  mufcle  of  one  of  the 
frogs,  violent  contradlions  took  place  in  both. 

Eiif.  III.  Three  prepared  frogs  were  laid  In  the  fame 
order  as  in  Exp.  II,  only  the  parts  of  the  animal  were  not 
in  conta(fl;,  e^cef^  by  a  break  of  water  drawn  by  the  linger 
from  one  to  the  other  acrofs  the  plate.  As  foon  as  a 
metallic  communication  was  made  between  the  nerve  and 
mufcle  of  one,  all  the  three  were  thrown  into  motion,  and 
at  the  fame  indant.  If  glafs  bars  or  metallic  ones  with  a 
fmall  portion  of  wax  on  one  end  are  ufed,  no  contra<^lioiTS 
are  excited. 

Exf.  IV.  A  prepared  frog  being  held  by  the  foot  and  a 
portion  of  the  vertebrse,  and  the  other  foot  being  brought  in 
contadl  with  a  filver  waiter,  fuch  violent  contradlions  were 
excited  as  to  caufe  the  limb  apparently  to  leap  along  the  plate. 

Exp,  V.  The  operator  having  hold  of  the  feet  of  a  pre¬ 
pared  frog  wdth  one  hand,  and  by  wetted  hands  communicat¬ 
ing  with  three  perfons  or  more,  the  lad  perfon  completed  the 
circle  by  touching  the  vertebrae ;  in  doing  which  contradtioa 
indantly  took  place. 

Exf,  VL  Two  prepared  frogs  being  laid  in  the  order  be¬ 
fore  mentioned  on,an. earthen  plate,  a  third  was  laid  between, 
them  reverfed,  the  toes  touching  the  vertebraj  of  the  two. 
On  a  metallic  communication  being  made,  the  two  outward 
ones  violently  contracted,  without  any  fendble  effedt  on  the 
middle  one,  though  it  ferved  as  the  condudlor  to  one. 

The  fecond  feries  was  on  a  decapitated  dog,  in  which  the 
troughs  were  made  by  a  flexible  metallic  condudlor  to  com¬ 
municate  with  the  defired  part. 

Exp.  VTI.  A  wire  of  tin  commimicating  with  one  end  of 
the  trough  being  introduced  into  the  redtum  of  the  animal, 
the  head  being  placed  againd  the  fevered  trunk,  the  commu¬ 
nication 
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nicatlon  was  made  into  the  ear  by  a  wetted  wire,  or  flexible 
conductor,  joining  the  oppofite  end  of  the  troughs.  The  con- 
tradlions  were  fo  violent  as  to  throw  the  animal  forward  on 
the  table. 

Exp.  VIII.  The  communications  were  exadfly  as  in  the 
laft  experiment,  but  the  head  was  feparated  about  fix  inches 
from  the  trunk,  and  only  communicated  by  the  moifiure  on 
the  table.  On  forming  the  circle,  the  contradlions  were 
nearly  as  before. 

Exp.  IX.  The  head  being  removed,  the  communication 
was  made  with  the  fpinal  marrow;  upon  which  the  intercofial 
mufcles  were  excited  fufficiently  toexfpire  and  infpire  the  at- 
mofpheric  air  with  fuch  force,  as  to  blowout  a  lighted  taper. 

Eicp.  X.  Rabbits  which  had  been  decapitated  exhibited 
feveral  of  the  before-mentioned  phaenomena.  Two  trunks  or 
two  heads  placed  together  experienced  contradlions  on  the 
communication  being  made. 

Exp.  XI.  A  portion  of  the  diaphragm  being  laid  on  an 
earthen  plate,  was  fubjedt  to  contradfion  on  the  communi¬ 
cation  being  made. 

Exp.  XI  i.  The  heart  was  not  fubjedf  to  contradlion  by  the 
Galvanic  fhock;  but  was  alfedled  mechanically,  as  it  ufually 
is  by  glafs,  refin,  or  any  infulating  pointed  body. 

Exp.  Xni.  Galvanic  attradfion  was  made  fenfible  by  the 
operator  holding  a  prepared  frog  by  its  feet,  placing  the  other 
hand  on  the  fpinal  marrow  of  the  dog,  and  bringing  the 
fciatic  nerves  of  the  frog  nearly  in  contadf  with  the  expofed 
ribs  of  the  dog:  the  nerves  were  inftantly  attradled,  and 
contradlion  took  place. 

Exp.  XIV.  The  contradfion  of  the  pupil  of  the  eye,  by 
connedtmg  the  optic  nerve  with  one  end  of  the  pile  and 
touching  the  iris  with  the  other  condudtor,  was  fhown.  This 
experiment  was  propoled  by  Mr.  Babington. 

The  furgeons  and  pupils  of  Guy’s  and  St.  Thomas’s  Hpf- 
pital  very  handfomely  prefented  the  profefiTor  with  a  gold 
medaR,  as  an  acknowledgement  of  his  attention  and  appli¬ 
cation  in  elucidating  feveral  of  thefe  compound  experiments 
to  their  complete  fatisfadlion. 

*  On  one  fide  are  tlie  arms  of  Guy’s  and  St.  Thomas’s  Hofpira!  ;  on 
the  other  is  the  following  infcnption,  furrounded  with  railed  oak  leaves; 

Johanni  Aldino,  ' 

Praiclaro  Phyfico, 

Digno  Galvani  Nepoti, 

Recens  Experimentis  co  T  monftratis, 

Profelfores  et  Scholares 
Nofocom.  St.  TTomae  et  Guy. 

Libenter  perfolvunt. 

Mucccui.  Londini. 
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'  The  following  account  of  fome  experiments  on  a  human 
fubje6l  we  copy  from  the  newfpapers  ; 

“  The  body  of  Forfter^  who  was  executed  on  Monday  the 
17th  of  January  for  murder,  was  conveyed  to  a  houfe  not  far 
ditiant,  .where  it  was  fubjefted  to  the  Galvanic  procefs  by 
profeffor  Aldini,  under  the  infpe6lion  of  Mr.  Keate,  Mr. 
Carpue,  and  feveral  other  profeffional  gentlemen.  M.  Aldini 
fhowed  the  eminent  and  fuperior  powers  of  Galvanifm  to  be 
far  beyond  any  other  ftimulant  in  nature.  On  the  firft  ap¬ 
plication  of  the  procefs  to  the  face,  the  jaw  of  the  deceafed 
criminal  began  to  quiver,  the  adjoining  mufcles  were  horribly 
contorted,  and  one  eye  was  a6tually  opened.  In  the  fubfe- 
qtient  part  of  the  procefs,  the  right  hand  was  raifed  and 
clenched,  and  the  legs  and  thighs  w'ere  fet  in  motion.  It 
appeared  to  the  uninformed  part  of  the  by-ftanders  as  if  the 
wretched  man  was  on  the  eve  of  being  reftored  to  life.  Thb, 
however,  was  impoflible,  as  feveral  of  his  friends,  who  we're 
under  the  fcaffold,  had  violently  pulled  his  legs,  in  order  to 
put  a  more  fpeedy  termination  to  his  fufferings.  The  expe¬ 
riment,  in  fa6t,  was  of  a  better  ufe  and  tendency.  Its  object 
was  to  (how  the  excitability  of  the  human  frame,  when  this 
animal  ele61:rieity  is  duly  applied.  In  cafes  of  drowning  ot 
fuffocation,  it  promifes  to  be  of  the  utmoft  ufe,  by  reviving 
the  adfion  of  the  lungs,  and  thereby  rekindling  the  expiring 
fpark  of  vitality. '  In  cafes  of  apoplexy,  or  difordCIrs  of  the 
head,  it  offers  alfo  moft  encouraging  profpe£ts  for  the  benefit 
of  mankind.  The  profeflbr,  we  underdand,  has.  made  nfe  of 
Galvanifm  alfo  in  feveral  cafes  of  infanity,  and  with  complete 
fuccefs.  It  is  the  opinion  of  the  firft  medical  men,  that  this 
difeovery,  if  rightly  managed  and  duly  profecuted,  cannot 
fail  to  be  of  great,  and  perhaps,  as  yet,  imforefeen  utili  ty.^* 

To  render  the  preceding  account  more  interefling,  we  fhall 

,  either  new,  or  not  commonly  known, 

lacce. 

T  .  Taking  the  ceffatlon  of  excitability  to  the  Galvanic  fti- 
mulus  as  the  criterion  of  life,  the  heart  is  not  the  ultimurti 
but  the  primum  moriens ;  for,  while  the  mufcles  of  the  limbs 
were  excited  to  ftrong  contractions  for  even  7  hours’  apparent 
■death  by  fufpenfion  of  a  hot-blooded  animal,  the  heart  was 
utterly  incapable  of  being  excited  to  aClion,  either  by  applying 
"the  extremity  of  the  metallic  arc  to  the  furface  or  to  the  in¬ 
terior  of  this  organ. 

2.  The  lungs  were  equally  inexcitable  as  the  heart. 

3.  Not  only  were  the  mufcles,  but  the  fkin  and  cellular 
inembrane,  excited  to  aCtion  by  the  Galvanic  ftimulus. 

4.  The 


relate  the  following 
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4.  The  contrail! ons  of  the  niufcles  were  excited  by  the 
yiietallic  arc  or  wire  applied  to  the  nerves  fupplying  fuch 
mufcles  5  but  the  nerves  themfelves  were  not  affefted,  not 
even  the  largeft  nerve  of  the  human  body,  the  fciatic  nerve, 

5.  Motion  or  railing  up  of  the  arm  was  produced  (as  if  by 
volition)  by  the  Galvanic  ftimulus, 

6.  A  milky  or  coagulated  matter  was  formed  by  repeated 
contractions  of  the  mufcle  in  contaCl  with  the  copper  wire, 
or  wire  of  copper  plated  with  filver :  and  the  fame  appearance 
was  feen  w'hen  a  plate  of  tin  foil  was  interpofed,  for  then  this 
white  matter  was  formed  on  this  tin  foil. 

7.  When  the  parts  ceafed  to  give  out  motion,  or  lefs  mo¬ 
tion,  the  motions  were  renewed  with  augmented  force  by 
wetting  them  with  folution  of  fal-ammoniac. 

8.  It  is  fcarcely  neceflary  to  remark,  that  the  Galvanic  fti¬ 
mulus  excited  contractions  in  parts  which  gave  out  no  aCtion 
to  fulphuric  acid,  volatile  alkali,  and  other  ftimuli. 

Of  the  practical  Ufes  of  Galvamfm. 

The  ufes  in  common  life  of  new  faCls  are  not  always  im¬ 
mediately  apprehended ;  fo  that,  although  nothing  very  con- 
clubve  can  be  faid,  the  prefent  faCls  may  be  hereafter  of  o-reat 
utility.  In  the  meanwhile  we  obferve : 

I.  That  Galvanifm  may  be  a  moft  powerful  aid  in  reftor- 
ing  the  vital  aClions  fufpended  by  fubmerfion,  by  fufpenfion, 
&c.  although  it  does  not  aCt  upon  the  lungs  and  heart ;  but 
if,  at  the  fame  time  that  it  excites  the  mufcles  in  general,  warm 
oxygen  gas  be  applied  to  the  lungs,  and  friaions  and  the  hot 
bath  be  employed,  much  more  may  be  effeCIed  than  without 
Galvanifm, 

a.  In  many  difeafes  confifting  in  ceflation  of  aftion,  the 
parts  may  be  excited  to  adion  by  this  new  ftimulus,  if  it  he 
duly  applied.  For  this  purpofe  a  machine  is  rec|uired  which 
will  of  itfelf,  without  manual  affiftance,  apply  effeCfually  the 
Galvanic  fluid  for  any  length  of  time.  Such  an  inftrument 
has  been  conftruded  by  Mr.  Cuthbertfon,  and  will  no  doubt 

hereafter  be  as  coriimonly  ufed  as  our  prefent  elearical  ma¬ 
chines, 

3.  In  comparing  elearicity  to  Galvanifm,  it  muft  be  confi- 
dered,  that  the  former  aas  by  its  intenfity^  and  the  latter  by 
its  quantity  :  that  the  former',  fo  intenife,  and  fufficient  if  pro¬ 
perly  directed  to  knock  a  man  down,  ftiall  yet  not  be  in  quanf 
tity  enough  to  melt  an  iron  wire  or  one  of  platina;  but  the 
latter  mail  melt  thefe  metals,  yet  fcarcely  produce  a  fliock. 
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MISCELLANEOUS. 

1.  Hilclebrandt,  in  a  feries  of  experiments  on  the  adlion  of 
both  the  carbonate  and  pure  ammonia  on  copper,  found  no 
folution  take  place  without  the  prefence  of  atmofpheric  air. 
Hahnemann  had  afcribed  the  a6lion  to  the  carbonic  acid  ob¬ 
tained  from  the  air,  but  this  he  has  proved  is  without  foun¬ 
dation.  If  the  oxide  of  copper  is  ufed,  a  blue  folution  is  pro¬ 
duced  without  the  admiffion  of  the  atmofphere. 

2.  According  to  Vauquelin,  the  boracite  called  magnefio- 
calcareous  borate  by  the  French  chemiiis,  is  not  a  triple 
compound,  confitting  of  boracic  acid,  magnefia  and  lime. 
When  tranfparent  and  cryftallized,  he  finds  in  it  none  of  the 
latter  fubftance,  but  only  boracic  acid  and  magnefia.  When 
opake,  it  is  rendered  fo  by  lime,  not  in  chemical  combina¬ 
tion. 

3.  An  analyfis  of  the  waters  of  Plombiers,  by  Vauquelin, 
gives  per  pint ; 

I  gr.  I -6th  of  fulphurated  foda. 

5-8ths  of  muriated  foda. 

ri-3ds  of  filex. 

i-4th  of  carbonate  of  lime. 

I  gr.  I-Tiith  of  carbonate  of  foda. 
i-half  of  animal  matter. 

This  animal  matter  is  like  albumen,  and  Is  only  held  in 
folution  by  the  foda;  as  an  acid  inhantly  feparates  it,  and 
caufes  it  to  precipitate. 

4.  Brugnatelli  recommends  nitric  ether  to  be  prepared  in 
the  following  way: — -Into  a  tubulated  retort  put  one  ounce  of 
fugar  and  two  ounces  of  alcohol :  to  the  retort  adapt  a  large 
receiver  covered  with  wet  cloths;  fecure  the  joint  with  pafted 
paper,  then  pour  in  three  ounces  of  concentrated  nitric  acid 
by  the  tubulure:  ebullition  takes  place,  and  an  excellent  ether 
of  an  orange  colour  pafles  into  the  receiver,  which  will  not 
redden  vegetable  blues;  as  foon  as  the  ether  is  all  received, 
nitrous  gas  is  evolved  :  the  receiver  inuft  be  immediately 
changed.  By  treating  the  refiduary  fugar  with  more  nitric 
acid,  oxalic  acid  very  pure  w^ill  be  obtained. 

3.  Mr.  Dabit,  in  the  Armales  de  Chhnie^  No.  127,  gives  an 
account  of  fome  experiments  on  the  rcfiduimi  of  fnlphuric 
ether,  from  which  he  is  induced  to  believe,  that  he  has  dif- 
covered  an  acid  of  fulphur  in  a  Rate  of  oxygenation  interme¬ 
diate  between  the  fulphuric  and  ftilphureous  acids.  As  yet 
he  has  not  obtained  it  in  a  free  Rate;  and  he  founds  his 
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conclufions  upon  the  phaenomena  prefented  by  its  faline 
Compounds. 

In  faturating  the  refiduum  of  ether,  mixed  with  water, 
with  carbonate  of  lime,  he  obtained  a  folution  which  gave, 
by  evaporation  a  fait  that  cryftallized  in  parallelopipeds, 
having  but  little  tafte,  and  being  foluble  in  ico  parts  of  cold 
water.  This  fait  was  decompofed  by  fulphuric  acid.  By  the 
action  of  oxygen  gas,  or  of  nitrous  acid,  it  was  converted 
into  fulpbate  of  lime;  and,  by  being  heated  with  charcoal, 
it  gave  a  fLilphuret  of  lime. 

When  it  was  mixed  with  a  folution  of  carbonate  of  pot- 
ath,  foda,  or  ammoniac,  a  double  decompofition  took  place, 
and  the  ftronger  acid  combined  with  the  alkalies. 

Mr.  Dabit  has  noticed  fome  of  the  properties  of  its  alka¬ 
line  combinations,  which  are  extremely  analogous  to  thofe 
of  the  fulphites.  He  propofes  to  call  the  acid  the  oxygenated 
fulphureous  acid.  But  the  application  of  the  name  will  moft 
probably  be  generally  confidered  as  premature ;  and  new 
chara6ters  will  be  required  to  diftinguifh  it  from  the  ful- 
phureous  acid,  before  its  exiftence  as  a  peculiar  body  can  be 
implicitly  admitted. 

6.  Dr.  Benzenberg,  in  an  elTay  on  the  improvement  of 
object  glatfes  for  telefcopes*,  warmly  recommends  that  the 
glafs  be  fuffered  to  cool  in  the  pots  without  ftirring,  and 
that  the  mafs  be  then  divided  in  a  horizontal  diredlion,.  fo 
that  the  variation  of  denfity  may  be  regular,  and.  then,  by  a 
proper  form  of  the  glafles,  the  errors  of  refra6tion  may  be 
corrected.  The  idea  is  not  new,  but  it  does  not  appear  to 
have  been  carried  into  practice.  Dr.  Benzenberg  confiders 
achromatic  telefcopes  as  promifing  much  more  than  reflec¬ 
tors,  and  thinks  that  they  intercept  much  lefs  light. 

y.  Mr.  Sprenger  of  Jever  gives  an  accountf  of  his  method 
of  adminiflering  Galvanic  electricity  in  cafes  of  deafnefs.  A 
fmall  ball  is  applied  to  the  external  orifice  of  the  ear,  and  a 
much  larger  one  is  held  in  the  patient’s  hand ;  the  commu¬ 
nication  is  then  formed  and  interrupted  alternately  by  means 
of  machinery,  once  in  every  fecond,  for  about  four  minutes 
daily,  for  a  fortnight  or  more.  He  afTerts  that  he  has  thus 
refiored  the  fenfe  of  hearing  to  forty- five  perfons,  and  to  foui? 
of  them  that  of  fmell  alfo.  All  who  were  completely  deaf 
experienced  relief,  almoft  without  exception;  but  a  partial 
deafnefs  did  not  appear  to  receive  the  fame  benefit.  The  ear 
was  filled  with  wool,  to  avoid  taking  cold.  The  degree  of 
advantage  obtained  was  eflimated  by  an  inftrument  invented 

*  Gilbert’s  Annals.  '  j-  Ibid. 
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by  ProfelTor  Wolke,  in  which  a  hammer  falls  from  a  certain 
point  of  a  quadrant,  fo  as  to  ftrike  an  elaftic  plate  with  a  ve¬ 
locity  capable  of  precife  determination.  Thefe  experiments 
relate  to  a  fubje6i:  fo  important  that  they  muft  not  be  paffed 
unnoticed,  however  improbable  it  may  appear  that  Galvanic 
cle6tricity  fhould  have  any  material  advantage  over  electricity 
other  wife  excited,  and  however  we  may  be  difpofed  to  believe 
the  report  of  other  obfervers,  that  the  relief  is  in  general  in- 
confiderable  and  only  temporary, 

ARTIFICIAL  COLD. 

Mr.  Lowitz  (Journal  de  Chwiie  et  de  Phyfique,  by  Van 
Mons,)  concludes,  from  various  experiments  on  artificial 
cold,  of  which  a  particular  account  is  to  be  publifhed  in  the 
TranfaCtions  of  the  Academy  of  Peterfbourg, 

1.  That  the  principal  caufe  of  the  cold  produced  during 
the  folution  of  falls  in  water,  depends  upon  fome  agency  of 
their  water  of  cryftallization  ;  for  falls  deprived  of  this  wa¬ 
ter,  inftead  of  producing  cold,  produce  heat. 

2.  Amongft  the  liquid  acids,  the  muriatic  acid  is  mofi; 
efficacious  for  forming  freezing  mixtures ;  the  nitrous  acid 
is  next  to  it  in  orders  and  the  fulphuric  acid  is  lead  pow¬ 
erful. 

3.  The  liquid  acids  produce  cold  only  becaufe  they  oc- 
cafion  a  quick  folution  of  the  fnovv,  or  fait,  of  the  freezing 
mixture. 

4.  Cauftic  potafli  and  the  muriate  of  lime  furpafs  very 
much,  as  cooling  agents,  the  acids  and  the  other  faline  fub- 
flances. 

5.  The  bed  proportion  of  the  mixture  of  fnow  and  muriate 
of  lime,  is  two  parts  of  the  fird  to  three  parts  of  the  lad, 
mixed  as  accurately  as  poffible. 

6.  Five  pounds  of  muriate  of  lime  are  fufficient  to  freeze 
thirty-five  pounds  of  mercury. 

7.  The  deliquefeent  falls  are  much  more  proper  for  pro¬ 
ducing  cold  than  the  efflorefeent  falls. 

8.  That  the  deliquefeent  falls  may  produce  the  highed 
poffible  degree  of  cold,  it  is  neceflary  that  they  contain  the 
greated  poffible  quantity  of  water  of  crydallization  ;  and  tlut 
they  be  ufed  in  fine  powder. 

9.  The  fnow  employed  Ihould  be  that  which  has  newly 
fallen,  light  and  drv;  and  the  experiments  fliould  be  made 
at  the  commencement  of  a  frod,  and  not  during  a  thaw. 

10.  It  appears  that  the  fuperiority  of  the  deliquefeent 
falls  to  the  acids  is  owing  to  the  circumfiance  of  their  be- 
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coming  fluid  at  the  fame  time  that  they  caufe  the  fnow  to 
diflblve. 

II.  Cauftic  potafli  and  muriate  of  lime  poflTefs,  amongfl; 
other  advantages,  that  of  being  eafily  reftored,  unaltered,  to 
their  folid  flate,  after  an  experiment,  by  evaporation. 

PRESERVING-  ANIMAL  SUBSTANCES. 

Mr.  Chauflier  employs,  for  preferving  animal  matters  from 
putrefadfion,  a  folutiou  of'  oxygenated  muriate  of  mercury, 
kept  coriftanllv  in  a  flate  of  faturation.  The  preparations 
remain  immerfed  in  it  for  a  certain  number  of  days  3  and, 
after  they  are  thoroughly  impregnated  with  it,  niay  be  dried 
by  expofure  to  light  and  air.  After  the  procefs,  they  are  no 
longer  fufceptible  of  being  eafily  decompofed  ;  they  preferve 
their  form,  become  poflefled  of  a  great  degree  of  hardnefs, 
and  are  not  fubjeef  to  the  attacks  of  infedfs. 

Humboldt’s  travels. 

The  Berlintfche  Monatfehreft^  a  journal  publiflied  monthly 
at  Berlin,  contains  an  interefting  extradt  of  a  letter  from 
M.  Alexander  von  Humboldt,  in  whieh  he  gives  an  account 
of  the  progrefs  of  his  travels  through  South  America.  It  is 
written  from  Contreras,  near  Ibagua  in  New  Grenada.  Be¬ 
fore  he  left  Carthagena  he  paid  a  vifit  to  the  forefi:  of  Tur- 
baco,  celebrated  for  the  lize  of  its  trees  :  fome  of  them  are 
eight  feet  in  diameter,  and  are  of  the  kind  named  cavaniU 
lejia  mocondo,  before  obferved  by  Jacquin,  who  travelled  in  the 
time  of  Francis  I.  M.  von  Humboldt,  who  had  propofed  to 
go  to  Peru,  could  not  refifi;  the  defire  he  entertained  of  pro¬ 
ceeding  to  Santa-Fe-de-Bajota  to  fee  the  celebrated  botanifl; 
Mutis,  72  years  of  age,  and  one  of  the  friends  of  Linneeus. 

Thus,  inflead  of  proceeding  by  fea  to  Guayaquil,  which 
was  much  more  convenient,  he  purfued  the  route  to  Quito 
by  land  through  Santa-Fe.  He  firfi;  navigated,  for  forty-five 
days,  along  the  river  De  la  Madelaine,  amidfl  the  moft  dread¬ 
ful  tempefls  and  the  moft  dangerous  catarads.  Duriuo-  this 
part  of  his  journey  he  conftrudled  a  topographical  chart  of 
the  country  on  four  folio  flieets,  a  copy  of  which  was  kept 
by  the  viceroy.  When  he  arrived  at  Honda,  in  five  deo-rees 
north  latitude,  he  vifited  the  mines  of  Mariquita  and  Sa?nte- 
Anue.  In  that  country  he  found  confiderable  plantations  of 
cinnamon  and  nutmeg. trees ;  and  whole  forefts  of  the  tree 
■^Ahich  furniflies  cinchona,  and  of  the  almond-tree,  called  by 
botanifts  caryocar  arnygdalijerum.  / 

M,  vou  Humboldt  was  gt  that  tuiie  accompanted  by  a 
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young'  Ffenchradti  named  Deficux^  to  whom  the  Spanifh 
government  had  entruiled  the  care  of  thefe  plantations.  Our 
travellers  at  length  reached  the  entrance  of  the  Cordilleras 
(/(^  Bocca  del  Monte)j  climbed  up  the  f  rfl  eminences,  and 
came  to  the  plain  of  Bajota,  one  of  the  higheft  of  the  globe. 
This  plain  was  formerly  a  lake,  containing  a  furface  of  3:? 
fquare  leagues:  in  the  middle  of  it  is  fituated  the  town  of  Santa- 
Fe.  M.  von  Humboldt  was  received  here  as  if  in  triumph : 
lixty  perfons  on  horfeback  came  to  meet  him;  and  the  vene¬ 
rable  Mutis  had  prepared  a  houfe  for  him  near  to  his  own. 
The  king  of  Spain  devotes  10,000  piaftres  per  annum  to  this 
botanical  eftablifliment.  For  fifteen  years  paft,  thirty  draftf- 
inen  have  been  employed  in  it  under  the  diredlion  of  Mutis. 
They  have  executed  3000  drawings  in  folio,  which  are 
hnithed  with  all  the  delicacy  of  miniature  painting.  M.  vou 
Humboldt  could  compare  the  botanical  colledlion  of  Doix 
J.  Celeftino  Mutis  only  to  that  of  Sir  Jofeph  Banks.  M'.  von 
Humboldt  meafured  the  altitude  of  the  mountains  which 
furround  Santa-Fe,  feveral  of  which  rife  to  the  height  of 
2000  and  2400  toifes.  From  Santa-Fe  he  was  to  proceed 
to  Quito,  and  thence  to  Lima.  Fie  was  to  be  at  Acapulco 
ill  the  month  of  May  lafl:  year,  and,  after  travelling  through 
Mexico,  he  was  to  return  to  Europe  by  the  Philippines  and 
the  Cape  of  Good  Flope.  Such  a  journey,  undertaken  by  fo 
enlightened  a  man,  promifes  the  happieh  refuits  to  fcience. 

SALTS  OF  IRON'^. 

The  fulpbate,  muriate,  and  acetite  of  iron,  at  their  mini¬ 
mum  of  oxidation,  may  be  obtained  in  a  very  eafy  manner 
by  means  of  the  artificial  fulphuret  of  iron.  When  artificial 
fulphuret  of  iron  is  adled  upon  by  muriatic  acid,  orfulphuric 
acid  in  a  ftate  of  dilution,  or  acetous  acid,  the  fulphuretcd 
hydrogen  gas,  difengaged  during  the  procefs  of  folution, 
prevents  any  hyper-oxygenated  fait  from  being  formed  by  the 
action  of  the  atmofphere  ;  and  a  clear  fluid,  in  all  calcs,  of  a 
•fliade  of  green,  is  obtained,  which,  when  freed  by  heat  from 
any  fulphuretcd  hydrogen  difl'olved  in  it,  gives  a  perfectly 
white  precipitate  with  the  alkaline  prufliates,  and  is  not  found 
to  alter  the  colour  of  folution  of  o:aIl3. 

To  form  the  lead  oxygenated  nitrate  of  iron,  by  means  of 
the  artificial  fulphuret,  an  acid  of  a  fpecific  gravity  not  greater 
than  1*12  muftbeufed;  and  the  folution  mull  be  made  with¬ 
out  the  afliflance  of  heat.  After  having  been  freed  from  ful- 
phurated  hydrogen,  by  being  boiled  for  a  minute  or  two,  and 

*  Fro  n  ^0U)  nah  of  the  Royal  hijliiutlon  of  Great  Untahu 
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then  filtrated^  it  is  found  fimilar  in  its  colour  and  phyfical 
properties  to  the  weakelt  folutions  of  the  other  oxygenated 
falls. 

When  the  fulphate  and  muriate  of  iron,  at  the  minimum 
of  oxidation,  are  obtained  in  the  folid  form,  by  evaporation 
from  their  folutions,  they  appear  in  regular  cryftals,  which 
in  each  fait  are  a  different  fliade  of  a  very  pale  green  colour; 
their  taftes  are  exaftly  fimilar,  being  ahringent,  and  leaving 
in  the  month  the  fenfation  of  fweetnefs. 

The  lead  oxygenated  nitrate  of  iron  cannot  eahly  be  pro¬ 
cured  pure  in  the  cryftallized  date;  for  when  the  folution  of 
it  is  heated  for  any  length  of  time,  a  new  arrangement  of  its 
principles  takes  place  ;  portions  of  the  acid  and  of  the  water 
of  the  folution  are  decompofed ;  in  confequence  of  which 
ammoniac  is  formed ;  and  an  oxygenated  nitrate  of  iron,  with 
excefs  of  bafe,  is  depofited. 

Amongft  the  falls  of  iron,  at  the  minimum  of  oxidation, 
I  have  found  the  muriate  the  mod  convenient  for  exhibiting 
the  experiments  of  Proud,  and  in  eudiometrical  procefles 
with  nitrous  gas.  It  is  more  foluble  in  water  than  the  fnW 
phatc,  and  very  much  more  foluble  in  alcohol.  D. 
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